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THE DIRECT EFFECT OF RADIUM IRRADIATION ON 
LEUKOCYTES. * 


By Roy G. Spuruine, M.D., 
AND 


JoHN S. LAWRENCE, M.D., 


BOSTON. 


(From the Medical Service of the Collis P. Huntington Memorial Hospital and the 
Laboratory for Surgical Research of the Harvard Medical School.) 


HisTo.LoGica alterations in the character of the leukocytes in the 
circulating blood occur following relatively large therapeutic doses 
of irradiation from radium and roentgen-rays. These changes for 
the most part, are destructive in nature; every phase of degeneration 
from vacuolization to complete disintegration of the white blood 
corpuscles has been observed. Minot and Spurling! have shown 
that following therapeutic short-wave length roentgen-ray irradia- 
tion, the degenerated leukocytes range from 10 to 40 per 100 formed 
white cells. They usually reach their highest level on the second 
day following exposure to the rays, but abnormal numbers are to 
be found within an hour after treatment. Whether these changes 
are the result of the direct effect of irradiation on the leukocytes in 
the circulating blood, or an indirect effect of the rays upon them, 
has been a matter of speculation. The experiments described below 


* This paper is No. 33 of a series of studies in metabolism from the Harvard 
Medical School and allied hospitals. The expenses of this investigation have been 
efrayed (in part) by a grant from the Proctor Fund of the Harvard Medical School 
wr the Study of Chronic Diseases. 
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were undertaken for the purpose of attempting to obtain information 
concerning this subject. 

Experiments were conducted on dogs under ether anesthesia and 
one was repeated on man. In these experiments, stasis of the 
peripheral blood was created, as this was necessary in order to prove 
that irradiation directly destroys leukocytes in the blood stream. 

‘ Another experiment to determine the direct effect of irradiation on 

leukocytes was performed on human blood outside the body. The 

a technic and nature of the four varieties of experiments conducted 
are given below: 

1. A tourniquet was applied to both hind limbs of a dog at about 
the level of the middle of the thigh. The pressure applied was 
sufficient to cause venous stasis without wholly impeding the 
entrance of arterial blood to the extremity. An erythema dose of 
radium emanation was given over one leg, the other served as a 
control. Blood was obtained before irradiation and every fifteen 
minutes thereafter for one and a quarter hours by puncturing 
with a cutting edge needle, the deep tissues of the legs below the 
tourniquets. The white blood corpuscles were studied in carefully 
made Wright stained blood smear preparations, as was the case in 
the other experiments noted below. Seven experiments of this 
first variety were performed. 

2. In the second form of experiment on dogs, a section about 
2 inches long of both femoral veins was tied off in the femoral 
triangle. An erythema dose of radium emanation was applied 
over one of these segments. The ligated strip of vein of the oppo- 
site leg served as a control, and care was taken to screen it from 
the rays. 

Samples of blood for study were obtained from each of the tied 
off segments by means of a small hypodermic needle before irra- 
diation and afterward every fifteen minutes during one and a 
quarter hours. (No edema of either leg developed and the animal 
suffered no ill-effects from the ligation of both femoral veins.) One 
such experiment was conducted. 

3. The third variety of experiment was performed twice on man. 
. Sphygmomanometers were applied to both upper arms of a patient 
and the pressure kept just above the diastolic arterial pressure for : 
forty-five minutes. Slightly less than an erythema dose of radium 
emanation was applied over the median basilic vein of one arm. ) 
1 


Four samples of blood were taken directly from the vein of each 
arm at intervals of fifteen minutes. 

4. The last type of experiment consisted of irradiating with 
radium emanation, equal to two erythema doses, citrated human 


blood placed in a flat glass dish. The citrated blood was exposed : 
directly to the rays, thus making it unnecessary to pass the rays Z 
through glass. Then the leukocytes were examined for evidences . 
of histological changes, every fifteen minutes for one and one-half . 
hours, ti 
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No constant changes in the character of the leukocytes which 
could be attributed to the effect of irradiation were observed in 
any of the four different types of experiments. The number of 
degenerated forms was essentially the same (less than 8 per 100 
formed white cells) and the differential count remained practically 
constant, in the preparations obtained from the area exposed to 
radium in the experiments on dog and man, (procedures 2 and 3 
above). There was, also, no difference in the character or differen- 
tial count of the leukocytes from that seen in the control samples 
of blood. Likewise no alterations in the leukocytes were detected 
when they were irradiated outside the body, (procedure 4 above). 

In procedure 1, in which the blood was obtained from dogs’ 
subcutaneous tissue, many leukocytes in every stage of disintegra- 
tion were observed in several of the blood smears. In the first 
three animals, these broken forms were more plentiful in the smears 
made of the blood taken from the leg which had been exposed to 
radium, than in the control preparations. It thus appeared as if 
the irradiation was responsible for the changes. Analysis of the 
method of collecting the blood and similar subsequent experiments 
clearly showed that it was the technic by which the blood was 
obtained that was responsible for these disintegrated leukocytes. 
Four experiments in which blood was obtained by proper technic, 
permitted no changes from normal of any sort in the leukocytes 
from the irradiated and non-irradiated extremity. Thus the results 
of the first experiments on dogs can be reconciled as in accord with 
those obtained from the other studies made. 

The technic that caused the presence of many disintegrated 
leukocytes in the blood smears from the dogs, depended upon the 
squeezing and manipulating of tissue. It was demonstrated at 
will that leukocytes of this character could be found in abundance 
in preparations made when the blood was obtained from skin 
puncture with forceful manipulation, but when a relatively large 
vessel was punctured so that the blood flowed freely, preparations 
made from it showed but a scant number of broken leukocytes. It 
is much more difficult to destroy white blood corpuscles by mechan- 
ical manipulation of tissue in man than in dogs. This is partly 
because of the known fact that dogs’ leukocytes are more fragile 
than those of man. An additional reason is probably because blood 
flows much more readily from a small needle prick of the human skin 
than from one in a dog. We were unable to obtain after con- 
siderable manipulation of patients’ tissue, more than 10 broken 
leukocytes per 100 formed ones in blood smears properly made on 
cover glasses. Of course the many degenerated leukocytes repeatedly 
observed in the circulating blood following therapeutic irradiation 
are not due to any errors of technic because it is well known that 
the leukocytes in similarly obtained blood smears prior to irradia- 
tion show no such changes. It seems evident that irradiation from 
radium does not directly affect the character of the leukocytes within 
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an hour and a quarter after exposure and that some indirect effect 
is responsible for the degenerated forms seen following therapeutic 
irradiation. 

In our experiments, where the blood stasis persisted from three- 
quarters to one and a quarter hours, there were no constant 
changes in the differential leukocyte counts of the blood taken from 
the constricted extremity. In contrast to these results, Webb? 
has shown that there is both a relative and absolute increase in 
the number of lymphocytes following the application of a tourniquet 
to a leg of man and the hind extremities of rabbits. In his experi- 
ments on man, he found an 18 per cent increase in the number of 
“mononuclears”’ in as brief a period as a half hour, and a 75 per 
cent increase after one hour. His experiments, like our own, 
attempted to obstruct the venous return without impeding the 
flow of arterial blood. Calvé* also found an inversion of the differ- 
ential leukocyte count following the constriction of an extremity 
inman. While he does not make it clear just how long was required 
for this to take place, it appears that he observed this change 
within thirty minutes following the application of a tourniquet. 
Unfortunately, neither Webb nor Calvé definitely state from where 
the samples of blood were obtained. It would appear, however, 
that they were taken from the general circulation and not from the 
isolated extremity. If this was the case, their experiments were 
not parallel to our own, as we obtained samples of blood from a 
point below the tourniquet where blood presumably had been 
isolated, which did not become mixed with that of the general 
circulation during the period of the experiment. It is difficult for 
us to see why the differential count of white cells in the blood of an 
extremity should change markedly in a brief period of time, even if 
one accepts the theory of mitotic devision of lymphocytes. On the 
other hand, it is quite conceivable that a relative and absolute 
lymphocytosis may occur in the general circulation following the 
constriction of an extremity. 

Summary. 1. Radium irradiation of blood retained in an extrem- 
ity of a dog or man, or in a vein of a dog, produced no demonstrable 
changes in the character of percentage numbers of the different 
types of leukocytes in one and a quarter hours. Likewise the stasis 
of blood in an extremity or vein for a similar period of time was 
without effect on the leukocytes. 

2. The manipulation of dogs’ superficial tissues in obtaining 
blood, produces destruction of leukocytes much more readily than 


similar trauma in man. 
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REPORT ON A CASE OF MALIGNANT SMALL CELLED 
THYMOMA WITH ACUTE LYMPHOID LEUKEMIA. 


By ALFRED FRIEDLANDER, M.D., 
AND 


NATHAN CHANDLER Foot, M.D. 


(From the Departments of Medicine and Pathology, Cincinnati General Hospital, 
and College of Medicine, University of Cincinnati, Cincinnati, Ohio.) 


Introductory. (ases of malignant thymoma are so obscure, and 
of such rarity, that they should be reported and discussed whenever 
encountered. This example illustrates a particularly unusual 
variety of the tumor, the small-celled, sarcomatoid type with 
metastasis to distant organs and a concomitant lymphoid leukemia. 
Ewing (1922), in his text-book ‘* Neoplastic Diseases,’’ cites a few 
instances of widespread metastasis involving the liver, spleen, kid- 
ney, adrenal, and pancreas and refers to an article by Fabian in 
which a considerable series of cases has been reported, with a leuk- 
emic’ blood-picture as the chief clinical feature, associated with 
large sarcomatous tumors of the thymus. Such leukemias are 
considered atypical and especially malignant. As a rule thymomas 
tend. to be limited to the anterior mediastinum and immediately 
contiguous organs. The points indicating the thymic origin of 
mediastinal sarcomas, as set forth in the literature on this subject, 
may be summed up as follows: (1) The situation of a large, not 
much lobulated, firm tumor at the site of the thymus; (2) extension 
downward behind the sternum, without infiltration of the bone; 
(3) involvement of the pericardium and pleura by direct lymphatic 
extension; (4) a resemblance to thymic tissue on histological exam- 
ination. In connection with the last point, some authorities insist 
that all the histological elements of the thymus be found in some 
form, but usually a resemblance of the dominating type cell to one 
or other thymic element is accepted as sufficient evidence. The 
tumor we are reporting fulfils all of these conditions with the excep- 
tion of the third —it does not involve the pleura, although intimately 
connected with the pericardium, metastasizing rather, to distant 
organs. 


1. CLINICAL CASE REPORT. 
By ALFRED FRIEDLANDER, M.D. 


The following is a condensed protocol of the clinical history of 
the case: 

History of Case. E. B., a colored female, aged thirty-eight years, 
married, was admitted to the West Medical Service of the Cincinnati 
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General Hospital November 4, 1923. Her chief complaint was a 
“painful swelling of the right leg.”’ 

Present Illness. Ten days before admission the patient had 
experienced a sudden sharp pain in the upper portion of the right 
thigh. Within a few hours, the thigh was much swollen. The pain 
continued and the swelling increased—so that within twenty-four 
hours, thigh, leg and foot were swollen to about twice the normal 
size. The pain and swelling continued unchanged for about a 
week—so that the patient was bedfast. She was admitted to hos- 
pital about a week after the onset—by which time the swelling had 
decreased to some extent, though the pain on movement of the 
extremity was still severe. 

Past History. The patient had had a severe pneumonia six 
years before the present illness. She had had several attacks of 
tonsillitis during the last three years, and an appendectomy three 
years before present illness. She denied venereal infection; had 
been married eight years, but had never been pregnant. 

Admission Physical Examination. Temperature, 101.2; pulse, 
120; respiration, 24. A poorly developed, moderately well-nour- 
ished woman, apparently acutely ill, complaining of severe pain in 
right thigh. Eyes, ears, nose, negative. 

Mouth: Lips smooth, tongue dry and coated, protruded in 
midline without tremor. Teeth: Very poor with many carious 
snags, and some evident pyorrhea. Tonsils: Enlarged but not 
acutely inflamed, not cryptic. Gray streak in right tonsil. 

Neck: No rigidity, no tenderness, no enlargement of thyroid. 

Heart: Apex beat visible and palpable in the 5th interspace, 
6.5 em. to the left of the midsternal line. Not diffuse. No thrill, 
no shock. Cardiac conjugates 3.5 by 8.5 cm. Retrosternal dulness 
in first interspace, 6 cm. Sounds clear at apex and base, no mur- 
murs, no arrhythmia. The second pulmonic sound was slightly 
louder than the second aortic, but not accentuated. Radial pulse 
equal, volume and tension fair. Blood-pressure, 122 over 80. 

Lungs: Percussion note clear throughout, breath sounds vesicular. 
No rales. Spoken and whispered voice normally transmitted. 

Abdomen: On level with chest, no enlargement of liver or spleen. 
Slight tenderness in right inguinal region. None elsewhere. 

Genitalia: Right labium majus swollen. In the introitus there 
was a moderate sized serpiginous ulcer with marked induration 
about it. The uterus was enlarged and fixed in the pelvis. There 
was a moderate sized fibroid. 

Extremities: Right thigh and leg swollen and painful. No open 
ulceration. Some pitting on pressure in leg and foot. No marked 
limitation of motion in the joints. The tenderness was more 
marked on the inner aspect of the thigh and leg. 
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Comparative measurements of the two extremities: 


Right, em. Left, em 
Midthigh . . 48.0 40.0 
Ankle-joint . 25.5 18.0 
Foot 21.0 18.0 


Glands: No generalized adenopathy. The inguinal glands on 
the right side are slightly enlarged and tender. 

Reflexes: All the deep reflexes are normal. 

Blood Examination: Erythrocytes, 3,100,000; leukocytes, 
140,000; hemoglobin, 60 per cent. Differential Count: (300 cells) 
lymphocytes, 93 per cent; large mononuclears and transitionals, 
2 per cent; polymorphonuclears 4 per cent; basophiles, 1 per cent. 
There is moderate anisocytosis. The predomination of the lympho- 
cytes is apparent. Some Rieder cells are found. There appears 
to be slight increase in number of platelets. 

Urinalysis: Reaction alkaline; albumin present; a few granular 
casts and some red and white blood cells. 

Blood Wassermann: Strongly positive. (Confirmed by second 
test three days later.) 

Blood Chemistry: Blood sugar, 143 mg.; urea nitrogen, 28 mg.; 
urie acid, 42 mg.; chlorids, 470 mg. per 100 cc. 

Provisional Diagnosis: (1) Thrombophlebitis of right internal 
saphenous vein, possibly dependent on pelvic injection; (2) lym- 
phoid leukemia, acute; (3) lues. 

It is noteworthy that, at the time of admission there was no 
enlargement of liver or spleen, no increase in retrosternal dulness, 
and no generalized adenopathy. A portion of the ulcer of the 
introitus was removed. Examination showed no evidence of malig- 
nancy. (See detailed report in pathological section.) Blood cul- 
tures taken seven and ten days after admission were sterile. 

Clinical Course. The temperature ran a somewhat irregular 
course, ranging from 100° to 102° without particularly typical 
curve, up to the time of death. 

The blood-picture showed a constant increase in the number of 
white cells, with a decrease in the reds as shown in the following 
table: 

TABLE I.—COURSE OF BLOOD—PICTURE. 


Date. Leukocytes. Erythrocytes 
Nov. 4, 1923 ; . 140,000 3,100,000 
Nov. 6, 1923 : 150,000 
Nov. 11, 1923 eo wath . 170,000 2,800,000 
Nov. 22, 1923 . 208,000 1,920,000 
Nov. 30, 1923 ; : 252,000 
Dec. 5,1923 . . . 320,000 1,568,000 


Detailed description of blood smears taken on November 4 and 
December 5 will be found in the pathological report. 
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On November 14, ten days after admission, it was noted that 
there was some increase in the retrosternal dulness. This was suffi- 
ciently marked to suggest the advisability of chest radiographs. 
The radiological report of that date noted that there was “‘consider- 
able increase in the width of the shadow in the anterior mediastinum 
suggesting an enlarged gland.” 

On November 26 it was noticed that the abdomen seemed some- 
what distended. At this time the liver edge could be felt 6 cm. 
below the costal margin. The spleen was not enlarged. From this 
time on the increase in the size of the liver was rapid until by 
November 30 it was noted that the border of the right lobe extended 
to the umbilicus. Two days later the patient began to complain 
of pain in the left cheek. Examination showed a gangrenous stoma- 
titis of the left buccal surface extending to the tonsil. Covering 
this was a dirty gray, patchy membrane. Fetor was extreme. 
Examination of smears, made from the membrane repeatedly, were 
negative for the organisms of Vincent’s angina and for Klebs- 
Loeffler bacilli. 

With the advent of gangrenous stomatitis the temperature 
became higher and the patient’s suffering greater. At this time 
the cervical glands were only slightly enlarged. 

On December 8, it was noted for the first time that the spleen 
was palpable. Both liver and spleen increased in size steadily up 
to death. 

The treatment consisted of rest, elevation of the thigh, full doses 
of neoarsphenamin (12 intravenous injections) with local treatment 
for the meuth, sedatives and anodynes. 

Final Clinical Diagnosis. Thrombophlebitis (right saphenous) ; 
acute lymphoid leukemia; enlarged mediastinal glands; enlargement 
of liver and spleen; uterine fibroid; lues; luetic ulcer right labium 
majus. 


2. PATHOLOGICAL STUDY. 
By NaTHAN CHANDLER Foot, M.D. 


Condensed Necropsy Protocol. Necropsy 23-292, forty-five-minutes 
postmortem. 

ANATOMICAL DiaGNosis. Malignant thymoma, lymphoid leuk- 
emia, metastatic tumors of kidneys, retroperitoneal nodes, and 
inferior cava. Thrombosis of inferior cava. Diffuse infiltration 
of liver with lymphoid (?) tissue. Healed appendectomy wounds. 
Leiomyomas of uterus. Chronic salpingitis, with bilateral adhe- 
sions. Gangrenous glossitis, stomatitis, and gingivitis. Edema of 
right labium majus. Vaginal ulcerations. 

Body. Is that of a well-built, fairly well-nourished colored 
woman 150 em. in length. It is still warm, and rigor mortis has not 
set in. Externally, the only interesting pathological features are 
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the condition of the mouth and the presence of an appendectomy 
scar over McBurney's point, together with swelling of the right 
labium majus and right leg. The left buccal cavity and the left 
half of the under portion of the tongue are converted into gangre- 
nous sloughs, grayish-green in color and indescribably foul-smelling. 
The gingival margins show numerous phagedenic ulcers, which are 
equally foul. 

Primary Incision. The usual incision reveals little subcuta- 
neous fat and rather poorly-developed musculature. The liver is 
very low, presenting 11 cm. below the free margin of the ribs. The 
uterus shows a small, spherical tumor perched on the fundus and 
the oviducts are thick and tortuous, bound down by numerous 
fibrous adhesions which connect them intimately with a coil of 
ileum. The diaphragm is at the fourth interspace on the right, the 
fifth on the left. The sternum is readily removed. Both lungs 
retract, exposing the lower portion of the pericardium and a large, 
whitish, finely-lobulated tumor, or mass, that overlies it above in 
the midline. This mass measures 10 x 6 x 5.5 em., corresponding 
with the thymus in outline and situation. It has indications of 
lobules at its sharp borders and is tough and leathery in consist- 
ence. Posteriorly, it is intimately connected with the pericardium 
and cannot be separated from it. It surrounds the great vessels 
without infiltrating their walls; they run through tunnel-like pas- 
sages in the tumor tissue. There is no involvement of the pleura 
and the hilic nodes are not incorporated in the mass, although those 
of the anterior mediastinum are surrounded by the growth and 
appear as softer, yvellower areas on the section surface. The tumor 
is almost dead-white on section, but slightly marked by fibrous 
strie. Its postero-inferior surface is smooth and spread over the 
pericardium, terminating below and laterally in very sharp margins. 
There are a few fibrous adhesions over either lung, but no evidence 
of tumor infiltration. 

Tuoracic OrGans. Organs of Mouth and Neck: The tongue is 
almost half destroyed by a gangrenous process which has pene- 
trated to the midline, near the frenum on the left, the dorsum is 
scarcely affected. The buccal mucosa adjoining the tongue on 
the left shows extensive sloughing ulcerations. The esophagus, 
larynx, trachea, thyroid, and cervical nodes are not abnormal, 
excepting that the latter are very slightly enlarged. 

The heart and lungs are in no way remarkable. 

ABDOMINAL OrGANS. The gastroenteric tract, the pancreas, 
adrenals, and femoral bone marrow are not remarkable, except 
that the appendix is lacking, its site being marked by a well-healed, 
stellate scar on the caput coli. 

Spleen. 240 gm. It is large and soft and its capsule is rather 
tense, but not thickened. On section, the pulp is found to be soft, 
stripping rather easily on the knife blade and of a brick-red color, 
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with numerous whitish dots, representing the splenic corpuscles, 
over its surface. 

Liver. 1610 gm. It is smooth and shining externally, its cut 
surface exhibits numerous whitish-yellow lines which form a retic- 
ulated pattern on a reddish background. Its consistence is normal. 
The gall-bladder lies in a fenestrum in the margin of the right lobe, 
being visible on the upper surface thereof. It contains much yellow- 
ish, rather viscous bile, readily expressible through the papilla of 
Vater. 

Kidneys. Right weighs 120 gm., left 140 gm. They are large and 
pale and both of them liberally bespotted with whitish areas, some 
large and sunken, others small and flush with the subcapsular 
surface, or barely projecting above its level. The capsules strip 
with ease, except from these areas, where they adhere slightly. The 
largest of them measures 4 x 4 cm., one being situated in either lower 
pole. They are granular, white, with a slightly pinkish zone at 
the margins. Most of the other areas are rather vague in outline, 
suggesting tumor infiltration, rather than infarcts. The paren- 
chyma of the kidneys is in no way abnormal, the markings distinct 
and the cortex not thinned out, but the whitish areas are found 
to extend into the latter as rounded or pyramidal masses for about 
2cm. The pelvic walls are thickened and of brawny consistence, 
dead-white in color and suggest tumor infiltration. They measure 
3 mm. in thickness. The ureters are not abnormal. 

Vena Cava Inferior. This presents a cylindrical mass of firm, 
yellowish-white, tough, homogeneous material in the form of a 
thrombus, resembling a stalk of bleached asparagus in its appearance 
and tapering at its upper extremity, which lies near the hilum of 
the right kidney. It is attached near the confluence of the iliac 
veins by a pedicle 10 by 4 mm. in size, its long axis corresponding 
to that of the vein. This point of origin overlies an enlarged retro- 
peritoneal node that is adherent to the wall of the vein and has 
apparently infiltrated it. Neither iliac vein is enlarged. 

Retroperitoneal Lymph Nodes. ‘These, as well as those of the 
mesentery and mesocolon, are all slightly enlarged, firm, pale, and 
homogeneous on section. 

Pelvic Organs. The uterus presents two obvious leiomyomas, 
one subserous, perched on the fundus, 1 cm. in diameter; the other 
occupying the anterior uterine wall, in which it is interstitial. It 
measures 5 cm. in diameter and presents the usual fibroid structure 
on section. The oviducts are tortuous and thickened and their 
fimbriated extremities are buried in fibrous adhesions. They meas- 
ure 2 cm. in diameter. The ovaries are fibrosed and white. The 
vagina exhibits two ulcers in the anterior aspect of the left fornix, 
each about 1.5 cm. in diameter. They are pale, partially healed 
and not markedly inflamed. The urinary bladder is small, clean 
and not pathological. 
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Microscopical Description. Microscoycal Diagnosis. Malignant 
thymoma of the small-celled type, with metastases to kidneys; wall 
of vena cava, inferior; vaginal fornix, and tonsil. Acute lymphoid 
leukemia. Thrombosis of inferior cava, healed apical tuberculosis, 
pulmonary compression and compensatory emphysema, anthra- 
cosis. Diffuse infiltration of splenic pulp by lymphoblasts, with 
chronic passive congestion. Chronic passive congestion of liver, 
with central necrosis. Diffuse lymphoblastic infiltration of lymph 
nodes and lymphoid tissue. Chronic fibrous tonsillitis (7). Epi- 
thelial duct inclusions in retroperitoneal lymph nodes. Cystic 
dilatation of pancreatic ducts. Subacute glomerulonephritis. Leio- 
myoma and cellular hyperplasia of uterus. Colloid goiter. 

Antemortem Blood-smears: Two of these, both stained by 
Wright’s method, and made on November 4 and December 5, 1923, 
respectively, were submitted to the Department of Pathology for 
inspection. 

Smear of November 4: The total white count at this time was 
140,000. One is first impressed by the large numbers of shadows, or 
phantoms in the smear. These measure I6y to 24y in diameter. 

They correspond to the large predominating lymphoblasts in 
size and staining properties. The chief cells of the smear are 
rounded or ovoid, have nuclei which fill the cytoplasm almost 
completely, the latter forming a light-blue zone at one side. The 
nucleus is rounded, violet-pink, more or less dense and diffuse, with 
numerous vacuoles, usually more than two or three. The type is 
that of an immature lymphoblast. In one of these slides mitotic 
figures were observed in two of these cells, Fig. 1 shows a beautiful 
diaster. This is surely a rarity in blood smears. Variants of the 
type-form are noted: (a) Cells resembling these, but possessed of 
a darker nucleus and a brilliant china-blue cytoplasm; (b) binucle- 
ated forms, (Fig. 2) corresponding with the type cell, but containing 
two nuclei which lie like cotyledons, rounded at the periphery and 
Hattened where they are apposed. The average diameter of these 
three types of lymphoblast is 10u to 164. There is a fourth type, 
which should be placed in the same category, with the same measure- 
ment, but a smaller nucleus and a wide zone of cytoplasm which 
contains five or six violet (azur) granules. These four types would 
probably be classed by Downey (1923) as immature and leuko- 
cytoid lymphoblasts, the latter term applied to variety “a”. The 
larger cells of the fourth type are known by German writers as 

Small lymphocytes are present, measuring to 6.75, and pre- 
senting nothing abnormal. Neutrophile polymorphonuclears and 
transitional leukocytes are found in small numbers and also appear 
to be normal. 

The red cells present marked poikylocytosis and anisocytosis, 
and are pale at the center. Among these are a few young normo- 
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blasts with distinctly marked karyosomes, still fewer with pyknotic 
nuclei. The type cells do not take the oxydase stain, although 
the polymorphonuclears do. 


Fig. 1.—Blood smear, Wright's stain, X 1000. Immature lymphoblasts, one of 
which exhibits a diaster. A normal polymorphonuclear neutrophile in the field will 
serve to indicate the size of these cells. 


Fie. 2.—Blood smear, Wright's stain, 500. A binucleated lymphoblast lies 
near the center. The large vacuolated objects are lymphoblast shadows, or degenera- 
tion forms. 
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A differential count of 500 cells in this smear comes out as follows: 
Immature lymphoblasts, 68.6 per cent; leukocytoid lymphoblasts, 
(0.2 per cent; binucleated lymphoblasts, 0.0 per cent; shadows, 14.4 
per cent; neutrophile polymorphonuclears, 1.6 per cent; transi- 
tionals, 0.4 per cent; endothelial leukocytes, 0.0 per cent; basophile 
polymorphonuclears, 0.0 per cent; eosinophile polymorphonuclears, 
0.0 per cent, normoblasts per 500 leukocytes, 0.4 per cent. 

Smear of December 5: This differs somewhat from the preceding. 
The leukocytoid lymphoblasts have disappeared, and the immature 
type is somewhat more uniform in size, 134 to 16 in diameter, with 
more cytoplasm than in the other smear. The “ Riederformen” 
are more numerous. There are many lymphocytes of both large 
and small type showing many azure granules in the cytoplasm and 
resembling ordinary basophiles at first glance. 

A differential count of 300 cells shows: Immature lymphoblasts, 
69.9 per cent; leukocytoid type, 0.0 per cent; binucleated type, 
1.7 per cent; basophile lymphoblasts, 1.7 per cent; shadows, 23.4 
per cent; microlymphocytes, 3.0 per cent; basophile microlympho- 
cytes, 0.6 per cent; neutrophile polymorphonuclears, transitionals, 
endothelials, eosinophile and basophile pelymorphonuclears, none. 
Normoblasts per 300 leukocytes, 1 per cent. The total white count 
has risen to 320,000. 

The changes noted between -these two examinations may be 
attributed to an increased output of immature forms as death 
approached. The fact that no neutrophile polymorphonuclears 
appear in one count, and no binucleated lymphoblasts in the other, 
does not mean that there was none in the smears; it indicates merely, 
that the fields counted contained none. Some of the illustrations in 
an article of Downey and McKinlay (1923) might have been drawn 
from the cells in our case, particularly Figs. 12, 13 and 14 of their 
excellent color-plate. 

GENERAL MicroscopicaAL EXAMINATION. Sections were cut to 
5 in paraffine and stained with hematoxylin eosin, Giemsa’s stain, 
van Gieson’s stain, phosphotungstic acid hematoxylin; and impreg- 
nated by the Bielschowsky-Maresch method, followed by a counter- 
stain of the Weigert-van Gieson type (Foot, 1924). 

Sections from the heart and lungs show a general flooding of 
their capillaries with lymphoblasts. An area of fibrosis is found in 
a section from the* apex of one lung, surrounding necrotic débris. 
This may, or may not have been tuberculous in origin. The pul- 
monary lymphoid apparatus is atrophic, rather than hypertrophic. 

Spleen. The organ shows thickening of its reticulum, dilatation 
of the venous sinuses, and lymphoid cells are found scattered dif- 
fusely throughout the pulp, where red cells would usually lie. These 
lymphocytes tend to crowd together just beneath the capsule and 
do not form any reticulum. <A great many endothelial phagocytes 
are seen, filled with pigment. The trabecule are somewhat thick- 
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ened and the Malpighian corpuscles are small, vaguely outlined, 
and inconspicuous. 

Lymphatic Organs. . The topography of the retroperitoneal nodes 
is almost obliterated by the diffuse lymphocytic infiltration, the 
‘germinal centers’? are merely indicated by a concentration of 
microlymphocytes at certain points. In the medullary sinuses there 
are many discrete lymphoblasts, and phagocytes containing débris, 
erythrocytes and pigment. Cell agglomerations similar to those 
seen in chronic lymphoid leukemia are found, but they are composed 
of lymphoblasts. No tumor reticulum is noted in these nodes. 

A very remarkable feature of the retroperitoneal group is the 
presence of epithelial ducts, composed of cylindrical or cuboidal 


Fic. 3.—Epithelial ducts in a lymph node, Giemsa's stain, K 500. Note the sugges- 
tion of cilis at the border of the epithelium. 


cells with and without ciliz (Fig. 3). They are sometimes distended 
to form cysts, too large to be brought into a high-power field and 
containing a granular, amorphous material. The epithelium may 
be simple or (rarely) stratified, and resembles that of the genital 
tract. These may represent endometrial inclusions in the sense of 
that term as used by Sampson (1921-1922) (an hypothesis materially 
strengthened by the experiments of Jacobson(1922)); or it may be 
that they are the result of fetal displacements of mesonephric tissue, 
which seems the more probable explanation. 

Other Lymph Nodes. Some are edematous and show compara- 
tively little abnormality, with follicles well preserved and still 
exhibiting “‘germinal centers.’ Many normal lymphoblasts are 
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seen in these nodes and a few scattered immature cells are noted. 
In such sections the latter are more or less polyhedral, with tail-like, 
trailing projections of cytoplasm, some of them possessing as much 
of this material as do young endothelial leukocytes. 

Tonsil. This is extremely fibrotic, either because of long-standing 
inflammation, of tumor irritation, or on account of the production 
of reticulum and fibers by the tumor metastasis. Almost all of 
the sections show fibrous tissue and fully half of each is composed 
of that element. It is infiltrated by large cells resembling plasma 
cells (lymphoblastic plasmocytes), which are not seen in the other 
lymphoid organs from this case. The tonsillar crypts are well 
formed and contain not only débris, but also masses of lymphoid 
cells. The latter are chiefly found to be evenly distributed through 
the lymphoid tissue of the organ, as they were in the case of the 
lymph nodes and spleen, but some of them have formed a coarse 
reticulum in the tonsil, giving rise to a metastasis of the thymic 
tumor. 

Blood Clot. This was allowed to form in the thorax at necropsy, 
was scooped out by hand and immediately fixed in Zenker’s fluid. 
Sections show it to contain the elements already described in the 
blood smears. Many of the immature lymphoblasts exhibit 
mitotic figures, despite the crude method in which the clot was 
obtained postmortem. Examination of these sections confirms the 
findings in the smears, with the added advantage of several staining 
methods. The nuclei correspond to those of the tumor cells to be 
described in detail later on. The binucleated forms and the 
shadows are found here also and identified with those of the smears. 

Thrombus from Infertor Cava. 'This resembles ordinary thrombus 
and is composed of the usual elements, with a marginal zone made 
up almost entirely of the lymphoid cells. 

Walls of Inferior Cava. The walls of the vein are densely infil- 
trated with tumor cells, which have broken them up into strands 
of necrotic fibrous tissue, undergoing hyaline degeneration. The 
tumor cells penetrate the intima, where they are found growing 
around the margin of the thrombus that has formed at that point. 
They resemble lymphoblasts to a striking degree and have a delicate 
reticulum growing all about them in the venous wall and the loose 
adventitial tissue surrounding it. Many pigmented phagocytes lie 
near them. 

Kidney. There is fibrous obliteration of many of the glomeruli, 
most of which show thickening of their capillary tufts with an 
increase in the number of their nuclei. The capillaries contain 
many leukemic cells, some in mitosis. There is some degeneration 
of the tubular epithelium, with dilatation of the lumina and the 
formation of hyaline casts. The interesting feature, however, is 
the presence of large fields of tumor tissue in the cortex, sometimes 
resembling infarcts in their outline and distribution. The cells 
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lie in a well-formed reticulum, too generous to have been borrowed 
from the surrounding kidney tissue (Fig. 4). The peripelvic con- 
nective tissue is replaced by thick sheets of the same new growth, 
which is proliferating rapidly, forming a rather dense reticulum, 
and infiltrating the renal tissue in its vicinity. There is a definite 
resemblance between this neoplastic tissue and that found in the 
thymic region. 

Uterus. The myometrium exhibits a marked nuclear hyperplasia, 
which is also noted in the endometrium. The uterine tumors are 
seen to be leiomyomas with some hyaline degeneration. 


Fic. 4.--Kidney metastasis of the tumor, Bielschowsky-van Gieson, X 500 
The fine reticulum is apparently a product of the tumor. A fibrosed glomerulus is 
at one corner of the picture. 


Vaginal Ulcer. This is a tumor metastasis, which has penetrated 
the vaginal wall and become ulcerated. It is identical in appearance 
with the tumor in the kidney, and is surmounted by a scab of leuko- 
cytes and débris. It differs materially from the sections removed 
at biopsy several weeks prior to the necropsy, in that they showed 
what appeared to be a chronic inflammatory process, with many 
immature lymphocytes infiltrating the tissue. Frank tumor, such 
as we now find at necropsy, was not yet present. 

Examination of sections from the pancreas, adrenal, and thyroid 
shows these to be essentially normal, except for slight increase in 
the colloid content of the latter. 

Detailed Description of the Tumor. Jhymic Growth. The sec- 
tions from the primary tumor show it to be composed of sphe- 
roidal or ovoid cells (Fig. 5) lying in a stroma, or reticular matrix 
composed of very coarse fibrils which vary from relatively fine and 
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straight, deep black in silver impregnations, to relatively coarse, 
waving and collagenous. The coarser the fibers, the more they 
tend to stain with acid fuchsin, or to take the purplish color in the 
silver-gold impregnation: the finer they are, the blacker (Fig. 6) 


Fic. 5.—Thymic tumor, Mallory’s phosphotungstic acid hematoxylin, xX 1000. 
Fibrous matrix of tumor well shown. 


Fic. 6.—Thymic tumor, Bielschowsky-van Gieson, X 500. The extremely dense 
reticulum is well shown and the coarseness of its fibrils very evident. Note that this 
plate is neither overexposed nor is the section overstained. The nuclei of the cells 
prove this. 
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lie in a well-formed reticulum, too generous to have been borrowed 
from the surrounding kidney tissue (Fig. 4). The peripelvie con- 
nective tissue is replaced by thick sheets of the same new growth, 
which is proliferating rapidly, forming a rather dense reticulum, 
and infiltrating the renal tissue in its vicinity. There is a definite 
resemblance between this neoplastic tissue and that found in the 
thymic region. 

Uterus. The myometrium exhibits a marked nuclear hyperplasia, 
which is also noted in the endometrium. The uterine tumors are 
seen to be leiomyomas with some hyaline degeneration. 


Fic. 4.--Kidney metastasis of the tumor, Bielschowsky-van Cieson, X 500. 
The fine reticulum is apparently a product of the tumor. A fibrose: merulus is 
at one corner of the picture. 


Vaginal Ulcer. This is a tumor metastasis, which has penetrated 
the vaginal wall and become ulcerated. It is identical in appearance 
with the tumor in the kidney, and is surmounted by a scab of leuko- 
cytes and débris. It differs materially from the sections removed 
at biopsy several weeks prior to the necropsy, in that they showed 
what appeared to be a chronic inflammatory process, with many 
immature lymphocytes infiltrating the tissue. Frank tumor, such 
as we now find at necropsy, was not yet present. 

Examination of sections from the pancreas, adrenal, and thyroid 
shows these to be essentially normal, except for slight increase in 
the colloid content of the latter. 

Detailed Description of the Tumor. Jhymic Growth. The sec- 
tions from the primary tumor show it to be composed of sphe- 
roidal or ovoid cells (Fig. 5) lying in a stroma, or reticular matrix 
composed of very coarse fibrils which vary from relatively fine and 
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straight, deep black in silver impregnations, to relatively coarse, 
waving and collagenous. The coarser the fibers, the more they 
tend to stain with acid fuchsin, or to take the purplish color in the 
silver-gold impregnation: the finer they are, the blacker (Fig. 6). 
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Fic. 5.—Thymic tumor, Mallory’s phosphotungstic acid hematoxylin, X 1000. 
Fibrous matrix of tumor well shown. 


Fic. 6.—Thymic tumor, Bielschowsky-van Gieson, X 500. The extremely dense 
reticulum is well shown and the coarseness of its fibrils very evident. Note that this 
plate is neither overexposed nor is the section overstained. The nuclei of the cells 
prove this. 
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Type Cells. These measure 5.5u on the average, varying from 
2.5u to 8u in diameter. In the latter case they are elongated and 
have a cross measurement of 5.5u. There are occasional very much 
elongated cells 13.54 by 6.75 in size, usually occupying spaces in 
the denser reticulum. They may be tumor cells, or altered reticu- 
lum cells. 

Nuclei. The nuclei are vesicular, rounded or ovoid, with a 
distinct nucleolus; the latter may be wanting, however, and two or 
three coarse karyosomes may be found in the delicate chromatin 
network. The latter usually shows thickenings similar to those seen 
in lymphoblasts. The nucleus occupies much of the entire cell 
and possesses a delicate, clean-cut limiting membrane. 

Cytoplasm. This is very scanty as a rule, and is in the form of 
rounded or somewhat angular projections at the periphery of the 
nucleus, or as a trailing pseudopod. It may be almost wanting, 
so far as can be seen. It stains faintly violet with Giemsa’s stain, 
deep red with eosin-hematoxylin, yellow in van Gieson sections, 
and faintly blue with phosphotungstic acid hematoxylin. Thus 
the cells may be spheroidal, elongated or ovoid when compressed, 
or even squash-shaped or irregular. 

Mitoses. There are innumerable, very regular mitotic figures, 
quite free from asymmetry, which are found everywhere in the 
tumor and even in the blood stream and smears. 

Stroma. Largely composed of coarse collagen fibers, it shows a 
background of finer reticulum. In the younger portions of the 
tumor the latter predominates, but even so, it is coarser than the 
usual lymphoid reticulum. 

Metastases. These differ from the primary tumor only in the 
matter of their reticulum which is finer and less apt to be associated 
with collagen fibrils; and the fact that the cells do not stain as 
deeply nor average as large as those in the thymic region. Those 
in the blood stream are, so far as can be seen, morphologically 
identical with the cells of the primary growth and metastases. 

This is particularly true of the Giemsa sections. 

Discussion of the Pathological Aspects of the Case. Since pub- 
lishing the last case of thymoma (Foot and Harrington, 1923) the 
writer has been unable to find any others listed in the Quarterly 
Cumulative Index. It is, therefore, unnecessary to discuss the 
subject from the standpoint of other writers, as this was done in the 
paper just mentioned and in its predecessor (Foot, 1920). In this 
particular case, we are confronted with two neoplastic processes: 
A malignant thymoma, with metastasis to the kidneys, inferior cava, 
vaginal fornix, and tonsil; and an acute lymphoid leukemia, in which 
the circulating blood and the lymphoid pulp of nodes and spleen 
are flooded with unripe lymphoblasts. These are so similar to the 
type cells of the thymic tumor that the question at once arises: 
Are we dealing with an outbreak of cells of thymic origin, through 
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a metastasis in the wall of a large vein, into the blood stream; or 
with a true lymphoid leukemia? 

The answer to this question is the most important part of the 
pathological section of this article. Here, again, we collide with 
the old discussion as to the origin of the thymic “lymphocytes.” 
The arguments for and against their being of mesenchymal, rather 
than of epiblastic origin, have been discussed in the 1920 paper on 
page 11. Briefly stated: Dantchakoff, Hammar, Maximow, and 
more recently A. Pappenheimer, believe that lymphocytes and 
lvmphoblasts infiltrate the cortex of the developing thymus, ulti- 
mately filling it out completely. Bell, Prenant, Schridde, and 
Ewing, among other writers, adhere to the belief that these cells, 
although they closely resemble lymphocytes, are nevertheless differ- 
ent and represent descendents of epiblastic thymic reticulum cells. 
The case now under discussion certainly shakes one’s faith in the 
latter theory. There is a blood-picture of acute lymphoid leukemia, 
with the type cells all definitely lymphoblastic.* Whence do they 
come’ Upon examining the lymph nodes, tonsils, spleen and liver, 
we find instead of lymphoid hyperplasia, a hypoplasia of the lym- 
phocytopoietic apparatus; the “germinal centers’ are inconspicuous, 
there is no intensification of the lymph follicl.s, the splenic cor- 
puscles are noticeably small and vaguely defined, and the lymphoid 
apparatus of the liver and lung are equally inconspicuous. All of 
the lymphoid organs show a diffuse distribution of rapidly multiply- 
ing lymphoblasts in the meshes of the pulp, but this is also true of 
the circulating blood. No definite tumor of lymphoid character is 
found, aside from the thymic neoplasm and its metastases. Here 
the cells of the tumor bear a striking resemblance to those in the 
circulating blood. 

Therefore, everything points to the thymic tumor as the origin 
of the circulating lymphoblasts. The conclusion is obvious: Either 
we are dealing with a malignant thymoma which is throwing into 
the circulation cells morphologically identical with lymphoblasts, 
but not true lymphoblasts because of their epiblastic origin; or, 
second, with a malignant thymoma accompanied by an acute 
lymphoid leukemia, the origin of which is not traceable to the 
lymphoid tissue; or, third, with a malignant thymoma composed of 
true lymphoblasts, and hence a form of lymphosarcoma which is 
casting tumor cells into the circulation and producing a lymphoid 
leukemia. In the first case we must suppose that all lymphoid 
leukemias are not necessarily of lymphoid origin, but may arise in 
the thymus; in the second we have a lymphoid leukemia developing 
ex vacuo; in the third we must admit the mesenchymal origin of the 
thymic cortex. Which is the most logical of these conclusions? 


* Dr. Ewing, who has seen sections from this case, admits this point in a letter to 
the writer. 
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Whilst it would seem that the third is, there are two facts against 
it: The lymph nodes are not usually involved in these thymic 
tumors and are often incorporated in them in toto, without material 
alteration in their histological make-up; and the reticulum formed 
by the thymoma is straighter and coarser, and apt to be more col- 
lagenous than that seen in true lymphosarcoma. By their long 
residence in the thymic cortex, however, the lymphocytes may have 
undergone a change in their physiology, which might influence their 
reaction to neoplastic stimuli. It would be more difficult to explain 
the lymphoid leukemia in this case, as a phenomenon independent 
of the thymic tumor, than it would to account for the two objections 
just stated as opposed to the theory that it depends directly upon 
the thymic tumor. We are, therefore, probably dealing with a 
lymphosarcoma of the thymic cortex, or small-celled malignant 
thymoma, and with a lymphoid leukemia directly connected with it 
and originating in the thymic cortex. Furthermore, we can adduce 
the generalization that all of the thymic sarcomata of definitely 
lvmphoid type are, indeed, lymphosarcomas and therefore gene- 
tically unrelated to the other, or epiblastic type of malignant 
thymoma. This case is also useful as supporting the theory of the 
mesenchymal origin of the lymphoid elements of the thymic cortex, 
and hence it is a contribution to normal histology and embryology. 


Summary. 1. The patient has a malignant thymoma of the 
small-celled type. 

2. She has an acute lymphatic leukemia. 

3. It is more reasonable to explain the latter as a direct result 
and derivative of the former, than as an independent process. 

4. Therefore this form of thymoma is a true lymphosarcoma, 
although differing in some respects from the usual types of that 
tumor. 

5. There are peculiar epithelial inclusions in the retroperitoneal 
lvmph nodes, which are probably derived from displaced meso- 
nephric tissue. 
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THE HEREDITY FACTOR IN PERNICIOUS ANEMIA. 


By E. MEuLENGRACHT, 


COPENHAGEN. 


(From the Bispebjerg Hospital, Copenhagen. 


Tue advance of knowledge brought about by modern experi- 
mental research has opened our eyes to the fact that the causes 
leading to many diseases are so intimately connected with heredi- 
tary factors that their pathogenesis can only be understood in the 
light of these factors. It seems appropriate to review some points 
of importance in this connection, choosing as a particular illustration 
pernicious anemia. 

The causes leading to the development of a disease lie partly in 
the individual himself and partly in external factors. Although 
these two sets of causes can often be clearly defined, much confusion 
has been caused by the use of words such as, for instance, consti- 
tution or similar vague terminology. Different schools have 
ascribed different meanings to this term, so that its use tends toa 
lack of discrimination between, on the one hand, the influence of 
heredity and, on the other, the influence of external conditions. 
We would do better to adopt in medicine the terminology as well 
as the teachings of the science of heredity. W. Johannsen, of 
Copenhagen, has coined the terms: The genotype, the external 
conditions and the phenotype. 

The genotype of an individual signifies the basic peculiarities 
present in the fertilized egg, which determine the individual's 
possibilities in development. 

The external condition are the external influences met with in life. 

The phenotype signifies the personal characteristics of the indi- 
vidual resulting from the interaction of genotype and external 
conditions. 

For every characteristic (or disease) we meet the following triad: 
The genotype in its interaction with the external conditions deter- 
mining the characteristic (or disease). 

Keeping this fact in mind, it is evident that the unravelling of 
the pathogenesis of a disease necessitates an inquiry first into any 
peculiarities of the genotype and secondly into any peculiarities 
of the external conditions. Genotype and external conditions 
together determine the manifestations of the disease. 

I. The Genotype. Observation on the heredity occurrence of 
pernicious anemia. 

Turning to the particular subject in hand, pernicious anemia, we 
may first consider the genotype, what we know about it and what 
we may possibly learn from special investigation. The genotype 
represents the hereditary factors and these are passed from genera- 
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tion to generation, according to the laws of heredity. Our first 
question concerning pernicious anemia is naturally whether there is 
evidence of heredity in the incidence of this disease. It is only 
recently that this question has attracted more than a casual interest. 
A historical consideration of the evidence is important, since it 
shows a development of our ideas, which is typical for many other 
diseases. 

Klein," in 1891, that is, twenty years after Biermer‘ had described 
the disease, casually mentioned that he had seen the disease in 3 
brothers and sisters. Some years later Byron Bramwell described 
a family in which 7 individuals in two generations had suffered 
from pernicious anemia. In the following years a series of such 
reports were made, generally describing 2 or 3 cases in the same 
family either among brothers and sisters or in successive genera- 
tions among the lineal or near collateral descendants (Caccini,’ 
Schauman,”~? Gulland,™ Cabot,’ Gilbert and Weil,'’® Patek,?° 
Willson,?® Andrée,’ Bartlett? and Roth”). 

Matthes"’ reported that he had observed hereditary pernicious 
anemia several times, and Gulland and Goodall reported on the 
basis of their personal experience with some 500 cases, that perni- 
cious anemia not infrequently occurs in several members of the 
same family; in one family they observed 5 cases. For the most 
part this hereditary incidence was mentioned incidentally and more 
or less as a curiosity, and no special point was made of its import- 
ance in the nosography of the disease. 

To give heredity a foremost place in the etiology of pernicious 
anemia two things were necessary: (1) A man who should recognize 
the importance of heredity in this disease, and should systematically 
investigate it from that standpoint throughout several years; (2) a 
new point of view in pathology. The man was the late Finnish 
hematologist, Ossian Schauman, and the pathological movement 
was so-called “constitutional pathology,” or doctrine of endogen- 
ous cause of disease. In the year 1900 Schauman had reported a 
few apparently hereditary cases of bothriocephalus anemia, but in 
1918 his material had grown to include twenty-four families in 
which there was noted an hereditary occurrence of either idiopathic 
pernicious anemia or of pernicious anemia due to bothriocephalus, 
or of both of these, in the same family. From these observa- 
tions Schauman was led to believe that the hereditary incidence of 
pernicious anemia was a frequent phenomenon. The hereditary 
occurrence of pernicious anemia is now recognized to be not merely 
an occasional curiosity but a frequent and noteworthy fact. More 
recent publications have come from the hands of Levine and Ladd," 
Meulengracht,'* Gram," v. Decastello,* Mustelin'® and Gilford." 

Thus there already exists sufficient material to indicate that this 
disease may occur with an hereditary incidence, and this must 
mean that special elements in the genotype play an important role 
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in its etiology. This statement assumes, however, that the"occur- 
rence in certain families is due to true heredity and is not caused 
by a common external cause. This assumption is supported by 
the observation that the cases have occurred only in members of 
the families concerned and not in other members of their house- 
holds. Furthermore endemic groupings of the disease are not 
known, and the several diseased members of a family have often 
lived in different localities and at different periods. 

The next problem is whether we can learn anything concerning 
the peculiarities of the genotype which determine the etiology of 
pernicious anemia? 

The problem of investigating heredity in human pathology is far 
more difficult than is that of the research worker who employs 
cross-breeding as his principal method. Thus Mendel investigated 
the factors underlying different properties of heredity in plants by 
systematic cross-breeding between different varieties. Such delib- 
erate experimentation is, of course, not available in human pathol- 
ogy, where we are restricted to the results of spontaneous cross- 
breeding. The material which is furnished under natural condition 
is in many ways most unfavorable for analysis. For instance inter- 
breeding of brothers and sisters, which furnished some of the most 
valuable experimental results, does not occur in the human race. 
Furthermore, the average interval between successive human gen- 
erations is about thirty years, so that a single person at most can 
hope to observe only two or three generations, while the experi- 
mental worker may see the same or a larger number with one year. 
Finally the human progeny in each generation is generally much 
less numerous than that employed in experimental studies. These 
among other conditions constitute a serious handicap to investiga- 
tions on the influence of heredity in human pathology. 

Nevertheless there are two methods available for this purpose, 
namely, the analysis of casuistics and the method of statistical 
summation. 

The Analysis of Casuistics. Using this method, we endeavor to 
follow the hereditary manifestations of disease through a series of 
generations and special families are chosen either because the 
disease for some reason or other has been richly represented in the 
family, or because special conditions have favored an investigation. 
The method involves both collecting the data and attempting to 
interpret it. 

In collecting the material we meet with: (1) A genealogical 
problem in the determination of the family relationships; this may 
be neglected in this discussion. (2) A medical problem in the 
recognition of the disease which is a considerably more difficult 
matter. With most diseases the determination of the existence or 
absence of the disease among the members of the family becomes 
insurmountably difficult as soon as we try to pass beyond the 
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immediate family circle. The family history becomes more and 
more vague the further we go. The diagnosis of the condition may 
be fairly easy if there are certain striking features characteristic of 
the disease. However, if the symptoms are less obvious, or if they 
may be confused with those of other diseases, the possibility of 
getting a reliable family history is very slight. In many instances 
it may even happen that the recognition of the disease is difficult 
by direct examination, and requires special and complicated appa- 
ratus. After collecting the history of a series of generations of 
carefully investigated individuals, the interpretation of the material 
depends upon a comparison between the incidence of the disease in 
the family and that demanded by the laws of heredity as established 
by experimental research, assuming that these laws are valid for 
human beings. Frequently it is possible thus to determine the type 
of inheritance involved and to get a more or less clear conception 
of the peculiarities of the genes (inheritance factors) which carry 
the disease. This method includes an investigation of other peculi- 
arities or diseases occurring in the affected individuals which might 
possibly be due to the same genes in identical or different combina- 
tions. Most of our knowledge of heredity in human pathology has 
been arrived at by such analysis of casuistics. It is inevitable, 
however, that in selecting the families that show numerous instances 
of the disease under study we are guilty of a one-sided selection. 
The frequent occurrence of the disease may be due to a favorable 
cross-breeding, but it may also be mere chance. The method has 
been severely criticized, therefore, from a statistical standpoint, 
and an attempt has been made to find a sounder statistical basis for 
analysis in the so-called method of statistical summation. 

The Method of Statistical Summation. I[n this method one restricts 
oneself to a single generation and investigates the numerical rela- 
tions of diseased and of sound progeny resulting from those crossings 
which could give rise to the disease. Because of the paucity of the 
human progeny, however, it is necessary to deal with the average 
values obtained by a summation of the healthy and diseased pro- 
geny in a series of families. From the resulting figures the attempt 
is made to draw conclusions as to the nature of the genes in ques- 
tion. The necessity for such a summation may be appreciated from 
Fig. 1, which gives the probable distribution of disease in 16 two-chil- 
dren marriages, where both parents have a recessive hereditary 
characteristic. In the offspring of 100 individuals the result would 
be one-quarter diseased and three-fourths apparently healthy, but 
in small progenies each with 2 children, the results are entirely a 
matter of chance. The same difficulty of course would apply even 
to greatly larger progenies, but the error increases with a dimin- 
ishing number of children. 

In order to obtain an average value, as many progenies as possible 
are studied. In practice, however, we meet at once with difficulties, 
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We should study all progenies capable of producing the disease, so 
as to avoid a one-sided selection. But our selection discovers only 
the progenies in which the disease occurs, not those in which it 
might occur but is missing by chance. These “ positive’ progenies 
will give us false pictures; for example, in Fig. 1, we can find the 
progenies which show diseased members, but not those showing only 
healthy persons, since these latter ones cannot be distinguished from 
any ordinary progeny. This seemingly insurmountable difficulty 
can nevertheless be overcome by the so-called kin-incidence* method 
(“probandemethode”’) of W. Weinberg. The principle of this 
method is an analysis of the progenies that show the disease, there- 
fore a one-sided material. In the analysis a special form of statistical 
calculation is used in which one considers the kin-incidence of the 
disease for each individual, that is, the number of diseased and the 
number of healthy brothers and sisters for each diseased indi- 
vidual. This method gives the same numerical proportions as an 
analysis of both the positive and negative progenies. 


Fie. 1.—The probable distribution of diseased and healthy offspring in 16 
two-children marriages when both parents possess a recessive disease factor. 
@, diseased; ©, phenotype healthy, but recessive disease factor present; O, healthy. 


The proof of the validity of this method cannot be given here, 
but as an instance we will consider the progenies shown in Fig. 1. 
We consider simply the seven progenies containing diseased mem- 
bers. A simple summation would give the quite misleading ratio: 
S diseased to 6 health individuals. If, on the other hand, we count 
the kin-incidence of the disease for each diseased individual we get 
2 diseased and 6 healthy kin. The ratio then is | diseased to 3 
healthy or the same as in the total (ideal) material. This method 
thus allows us to calculate the average ratio between diseased and 
healthy individuals. This is then compared with the Mendelian 
ideal proportions for the ratio of variants in different types of 
crossings. The ratio observed is compared with the different 
possible ideal ratios to see which it resembles. Often the analysis 
of casuistics suggests a certain type of heredity and a certain num- 
ber of significant genes, and one may there make use of the method 
of statistical summation for a numerical confirmation. 

Here, however, the difficulties are not at an end, for an assump- 
tion which underlies the statistical method is that the incidence of 
the disease corresponds with the presence of the specific genes. 
Several possibilities may invalidate this fundamental assumption; 
for example, a tendency for the disease to appear only late in life, 


* Incidence in a progeny of brothers and sisters 
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or the development of the disease only in association with special 
external conditions. If a disease appears only late in life or requires 
special external conditions for its development, the frequency of 
its occurrence will always be less than the frequency with which 
its specific genes are present. 

Technically this is called a disturbance of the ideal incidence; 
it is stated that the actual incidence is less than the ideal incidence. 
Therefore, the statistical method must be used with the greatest 
caution and, as a rule, demand better material and more knowledge 
of human pathology than we yet possess. 
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Fic. 2.—Pernicious anemia in a family observed by Bartlett (1913). @, diseased; 
O, healthy; 3, male; 9, female; +, dead. 


The Analysis of Casuistics as Applied to Pernicious Anemia. ‘I'he 
results of this method have thus far not been striking. From among 
the studies that have been published we may select the family 
described by Bartlett (Fig. 2). A father and 3 of his 6 children 
suffered from pernicious anemia. A survey of the literature yields 
a large number of similar observations, where the observer has 
recorded his material merely to suggest that an hereditary factor 


Fia. 3.—Pernicious anemia in a family observed by the author. 


plays arole. These reports deal, as a rule, with cases in one or two 
generations, in lineal or collateral descendants. As a rule, no 
further investigation of the family has been carried out. The diffi- 
culty of developing such a family history is well illustrated by a 
family (Fig. 3) observed by the author. A father and daughter 
had died from pernicious anemia, and it was desired to find out 
whether other cases had occurred in the family. When one attempts 
to elicit the history of earlier generations, even if the ancestors 
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are known, it is impossible to ascertain the presence of the disease. 
The diagnosis is difficult and the recognition of the disease dates 
only from recent years, so that at most we can go only to the 
previous generation. Among the descendants we are balked by 
the fact that possibly only after twenty or thirty years will the 
youngest generation have reached the age at which the disease 
generally makes its appearance. The same applies to another 
family (Fig. 4) observed by the author. Four brothers and 
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Fic. 4.—Pernicious anemia in another family observed by the author. , males; 


O, females. 


a nephew showed the disease. Concerning the parents of these 
t brothers the information is vague, and in the later genera- 
tion we find only children who have not yet reached the age 
of manifestation. Only one family history, which has been pub- 
lished by Mustelin (Fig. 5), describes the disease in three successive 
generations of lineal descendants. This, in connection with certain 
other observations, led Mustelin to offer the hypothesis, that per- 
nicious anemia is a dominant property depe nding on a single gene. 
Lineal inheritance through several successive generations is one of 


Fic. 5.—Pernicious anemia in a family observed by Mustelin (1922). 


the characteristics of a dominant_property, A family history such 
as this undoubtedly supports this hypothesis; at least simple reces- 
sive inheritance is made extremely improbable since this would 
require that three lineal descendants in successive generations should 
have married recessive heterozygotes, which, owing to the rarity 
of the disease, would be very unlikely. With our present knowledge 
we can only say that there is nothing to exclude the hypothesis of 
Mustelin. 
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It might at first glance seem as if there were one serious objection 
toit. In Fig. 4 we see that both parents of the 4 diseased individuals 
were apparently healthy and that the disease was transmitted to the 
nephew by an apparently healthy mother. The family trees are, 
indeed, on the whole far too sparsely set with anemic cases when 
we consider that the ideal ratio upon the hypothesis of Mustelin 
would be one-half diseased and one-half healthy. This objection, 
however, may be answered when we recall that we are dealing with 
a disease with a very late time of manifestation, and that we must 
therefore expect to find less than the ideal proportion of diseased 
individuals. Some of the apparently healthy individuals in our 
diagram might have developed the disease had they lived long 
enough. Furthermore, we cannot exclude the possibility that cer- 
tain external conditions are necessary to bring about the appear- 
ance of the disease. In such a study of disease one must not conclude 
from a healthy phenotype that there is necessarily a healthy geno- 
type. At this point attention should be called to a phenomenon 
clearly illustrated by the family described in Fig. 5, the so-called 
“anteposition;” the disease appears earlier in life in the younger 
generation. (In the first generation at sixty-nine years, in the 
second generation at forty-four years and in the third generation 
at twenty-five years.) This phenomenon has been described as 
occurring in the inheritance of various diseases, but its meaning is 
still a controversial point, some holding that it is merely statistical 
fallacy. 
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Fic. 6.—Pernicious anemia, achylia and glossitis in a family observed by the author 
@, pernicious anemia; @, gastric achylia; **, glossitis. 


One family (Fig. 6) the author has been able to investigate 
thoroughly. It shows most clearly the difficulties met with in 
distinguishing between healthy and diseased members. On an 
ordinary pedigree diagram the matter looks perfectly simple: 
Diseased members are black and healthy ones white. A close 
investigation puts a different complexion upon the matter. In the 
family in question 2 brothers had died from pernicious anemia. 
Immediately after the death of 1 of these the son was examined 
by me. He looked and felt perfectly healthy, without a trace 
of anemia, but examination shows the following: Hemoglobin, 
98 per cent; erythrocytes, 3,900,000 per c.mm.; index, 1.25. 
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Films showed a typical megalocytic picture, and the average 
diameter of the corpuscles was increased to S.S'u. There was a 
leukopenia, bilirubinemia and urobilinuria, a slight platelet defi- 
ciency, a gastric achylia and the characteristic periodic glossitis. 
In spite of the 9S per cent hemoglobin the patient had a classical 
pernicious anemia, which was fully confirmed by subsequent events. 
This patient was discovered in the well-known initial stage of the 
disease, but except for a painstaking examination would have been 
classified as healthy. 

A further investigation of this family shows the interesting fact 
that not less than 6 individuals beside the 3 cases of frank pernicious 
anemia suffered from gastric achylia (shaded in the diagram). Of 
these 6,4 (marked ** in the diagram) also had the typical glossitis. 
This important symptom, characteristic of both the prodromal and 
of the fully developed cases, has too often been neglected. Con- 
cerning 1 of these 4 achylia-glossitis cases, it is recorded that a 
later examination a few vears before his death showed a slight 
anemia of megalocytic type, so that the examining specialist sus- 
pected an incipient pernicious anemia. The question arises: Which 
of these members shall we classify as healthy and which as diseased? 
The frank pernicious anemias are clear enough, but what about the 
(} others? Are they incipient cases, which would have developed 
into frank pernicious anemia, are they “larval’’ cases arrested at 
a prodromal stage, or are they cases with vicarious symptoms arising 
from the same genes, possibly in other combinations? 
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7.—Brachydactylia in a family observed by Drinkwater (1908). @, abnormal; 


normal. 


The answer to these questions will probably eventually be given 
further observations of this and other similar families. The 
nding of achylia and glossitis in families with pernicious anemia 
ay be of great significance in studying the pathogenesis of the 
sease. At present we must admit that the distinction between the 
presence and absence of the disease in this, as in other maladies, is 
at times uncertain. 
The late appearance of pernicious anemia, the difficulties of 
diagnosis and the possible influence of external conditions make it 
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impossible to get family histories as adequate as in diseases which 
are manifest at birth. For example, Fig. 7 (after Drinkwater 
shows a family with brachydactylia which is an hereditary condi- 
tion due to a single dominant gene. Contrasted with this material, 
our data relating to pernicious anemia looks most unsatisfactory, 
but nevertheless the importance of the question makes the collection 
of further material imperative. 

The Method of Statistical Summation Applied to Pernicious Anemia. 
As already stated, this method consists in collecting data concerning 
one generation of families and analyzing them by Weinberg’s “ kin- 
incidence’’ method which would give the average incidence of the 
disease which may be compared with the Mendelian ideal propor- 
tions. A supply of such systematic data does not as yet exist for 
pernicious anemia, but sooner or later it will be available. How- 
ever, it is well at the start to appreciate the difficulties in inter- 
pretation which will be met with and which make it doubtful 
whether we can ever secure definite results by these methods. 

The chief difficulty, as has already been pointed out, lies in the 
late age of manifestation of the disease, the influence of which cai 
be aptly illustrated by two instances (Fig. 8). 
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Fig. 8.—Instances of two progenies of brothers and sisters chosen to show the difficu 
ties of statistical treatment 


We have two progenies of brothers and sisters. In the first | is 
suffering from pernicious anemia, but 4 of the remaining 5 died si 
early in life (twelve, two, twenty-five and sixteen years old) that 
it is impossible to state whether some of them would have developed 
pernicious anemia later in life, in which case they would not of 
course have had to be recorded as healthy. 

In the second progeny, also, the oldest is suffering from perniciou 
anemia, while the 5 younger members are still at an age where the 
disease only very rarely develops. At the moment one must recor: 
5 healthy members and | diseased, but some of the former ma 
later develop the disease. 

In our determination of the ratio between healthy and affecte: 
members, the number of the apparently diseased will always la: 
behind that expressing the presence of the actual specific hereditar: 
factor underlying the disease. 

The observed incidence will, on account of this late term « 
manifestation, be very much lower than the ideal incidence. There- 
fore conclusions from the observed incidence as to the type « 
heredity must be qualified. This error might be eliminated if » 
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could calculate the errors due to too early death and too early 
observation. Ina recent work by Bauer and Aschner, these authors 
have suggested a method which in their opinion allows a calculation 
of this error. Their method is called the compensation method, and 
is designed to be used with the “ kin-incidence”’ method of Weinberg. 
Apparently the authors contend that their method could be applied 
to pernicious anemia, since they offer it for use in diseases that 
appear late in life. The method is very complicated, and entails 
elaborate statistical calculation. Without claiming to be a judge 
of statistical calculus, the present author believes the method to be 
erroneous and to be based on false assumptions. 
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Fig. 9.—Distribution of Eason’s 220 pernicious anemia cases between the various age 
classes. Ordinate, number of cases in each class; abscissa, age of manifestation. 


Pernicious anemia is distinctly a disease of later life. A diagram 
constructed by using Eason’s 220 cases shows the frequency of 
manifestation at various ages (Fig. 9). The greatest incidence is 
found at between forty-five and sixty-five years, with a rapid 
decrease after the sixty-fifth year. This decrease, however, is not 
. true one, but arises from the higher mortality and, consequently, 
lower number of individuals at the higher ages. On account of this 
decrease in the number of elderly persons, any characteristic—in 
our case pernicious anemia—must have fewer examples in old age. 
If, to avoid this fallacy, we construct a diagram of the same material, 
irranged in relation to the total number of individuals of each age 
in the total population (Fig. 10), we get a steady rise. Pernicious 
anemia can thus be shown to be distinctly a disease of old age, with 
a period of manifestation which is not ended at the age when death 
on the average occurs. 

Now the compensation method of Bauer and Aschner previously 
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mentioned rests on the false assumption that the probability of 
manifestation decreases in old age. This is true in the case of 
diseases such as dementia precox or Huntington’s chorea (Fig. 11), 
which appear early in life, and in this and similar types of disease 
it is possible by intricate probability calculations to arrive at a 
figure expressing the number of apparently healthy persons who 
would have shown the disease had they lived long enough. But 
in diseases which, like pernicious anemia, become more likely with 
age, the apparent decrease in old age is a fallacy. All things con- 
sidered, therefore, one must not expect too much of the method of 
statistical summation applied to pernicious anemia. The problem 
of pernicious anemia, on the whole, is hardly ripe for the finer 
statistical methods. 
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Fic. 10.—Eason’s material re-arranged to show frequency in relation to tota 
number of individuals at same age. Ordinate, cases per 100,000 individuals of samy 
age; abscissa, age of manifestation. 


One may ask in general: How often is heredity apparent i 
pernicious anemia? This naturally is not the biologically crucia 
point, but it has some importance, for many clinicians consider it 
a very rare occurrence. We are forced to admit that in the major- 
itv of cases heredity cannot be traced, at least, among the close: 
relatives. However, the frequency with which heredity can b 
found certainly increases markedly when attention is directed 
toward this point, a phenomenon not without parallel in oth 
clinical investigations. The more systematic the search that is con 
ducted and the more thoroughly one examines the family histor) 
the more often are instances of possible heredity observed. As : 
striking instance of this the family charted in Fig. 4 can be take 
For six years the author had attended 1 of the members before |i 
learned that 4 individuals closely related were suffering or ha: 
suffered from pernicious anemia. After his interest in the subjec 
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had been awakened by this observation he was able to find several 
other families with multiple occurrence of the disease. Those who 
are not especially interested will fail to make such observation, and 
and any figures relating to the frequency of apparent heredity will 
be minimal figures without such search. This consideration also 
applied to the recent figures of Levine and Ladd, who in 148 cases 
of pernicious anemia 9 times found other cases in the immediate 
family parents, brothers, sisters and children), that is, in 6 to 7 
per cent of the material. This certainly is a minimal figure, since 
the investigation does not seem to have been vers energetic, and 
only encompassed a very narrow range of relatives. Even so, how- 
ever, this percentage is too high to be mere coincidence; the disease 
is so rare that a similar investigation of the family histories of the 
same number of control individuals gave the author zero incidence 
as a result. 

On the other hand, 6 to 7 per cent seems extremely low if one 
accepts the admittedly highly hypothetical assumption that perni- 
clous anemia is due to a dominant single cure. The ideal propor- 
tions then would require a much higher percentage. 

The problem is whether this enormous difference can be explained 
entirely by the late age of manifestation, difficulties of diagnosis, 
etc., or whether we must assume that special external conditions, 
not always present, are necessary for the development of the disease. 
This certainly is a fundamental question. Although upon the 
assumption just referred to the evidence of heredity in pernicious 
anemia might be expected to be apparent in nearly every family 
with the disease, the rarity of such observations may be due entirely 
to the late age of appearance, since the frequency of manifestation 
Fig. 10) steadily increases as long as the duration of human life 
allows us to follow it. 

It is interesting to make a comparison with another disease 
diabetes —which has a correspondingly late period of manifestation 
Fig. 2) and to which a similar type of heredity has been ascribed. 
It seems as if medical opinion is more willing to admit that this isa 
disease founded on some alteration of the genotype and that it 
loes not require special rare external conditions for its develop- 
ment. One of the best investigations of diabetes has been made 
by Joslin, who in 21 per cent of his 1167 cases found evidence of 
ieredity within a range encompassing parents, brothers and sisters, 
hildren, uncles, aunts and cousins. In the majority of cases (79 
er cent) heredity was not apparent, but even the figure 21 per 
ent is much higher than that found in pernicious anemia (6 to 7 
er cent). Now diabetes is so frequent a malady that it will, 
cording to Joslin, be found in the families of 5 per cent of a 
imilar number of non-diabetic controls. If then 5 per cent is 

ibtracted we get 16 per cent. Furthermore, the investigated 

inge of relationship is much greater than that which Levine and 
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Ladd applied to their pernicious anemia material. The author is 
inclined to believe that a correction for this difference would nearly 
halve the figure, so that one would approach the 6 to 7 per cent 
found in pernicious anemia, and even if this were not quite true 
the age of manifestation of pernicious anemia tends to fall some- 
what later than that of diabetes, so that this would explain a slight 
further discrepancy between the results. 

If one will admit that the low percentage of apparent heredity 
in diabetes is due to late manifestation and not to lack of special 
external conditions, the same explanation could be applied by 
analogy to the low percentage in pernicious anemia. 
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Fic. 11.—Distribution of diabetes (v. Noorden), Huntington's chorea (Entres 
and dementia precox (Kraepelin) between the various age classes. Ordinate, per 
centage number of cases; abscissa, age of manifestation. 


We wish here to stress strongly the point that the apparent iso- 
lation of cases of a disease within a certain range of blood relation- 
ship does not constitute an argument against the hereditary nature 
of the disease. It is often said that the etiology role of heredit) 
in some disease cannot be of great importance, because the evidenc« 
of heredity so rarely appears. This is a quite unwarranted state 
ment, inasmuch as the rarity of apparent heredity to example ma) 
be due to late age of manifestation or to the rarity of the formatio: 
of the necessary gene combination. 

On the whole our knowledge of the inheritance of perniciou 
anemia is rather scanty. We are hampered by the late age o! 
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manifestation, especially when we try to calculate whether this 
alone will account for the low actual proportions of hereditary inci- 
dence or whether we must assume in addition the presence of 
special external conditions. If such a calculation were possible it 
might give us valuable information on the etiological role of external 
conditions. 

Now let us turn our attention directly to the external conditions 
reviewing what clinical experience has taught us about the role 
played by certain external conditions in the development of the 
disease. 

External Conditions Provoking Pernicious Anemia. ‘he most 
obvious fact in this connection is the pernicious anemia associated 
with bothriocephalus. In a certain number of bothriocephalus 
hosts there develops a classical megalocytic anemia with typical 
organic changes (glossitis, etc.).. In most of these cases (according 
to Schauman and Levander in 85 per cent) the fully developed 
anemia is accompanied by gastric achylia. If the parasite is 
expelled by a vermifuge one of three results may follow: Either 
the patient is permanently cured or, much more rarely, a remis- 
sion sets in, followed by a relapse of apparently idiopathic pernicious 
anemia, or thirdly (in 12 out of Schauman’s 72 patients) the expul- 
sion leads to no improvement at all and a progressing deterioration 
and death follows. 

It cannot be too much emphasized that the bothriocephalus 
anemia occurs only in a very small minority of the hosts. In 
Finland, where one-third of the population are infested with this 
parasite, it is estimated that only one pro mille of the carriers 
contract pernicious anemia. Also tenia tapeworms have been 
shown to provoke pernicious anemia, but only extremely rarely. 

In a smaller series of observations pernicious anemia has been 
seen to develop in individuals suffering from old cicatricial constric- 
tions of the small intestine (with stagnation of the contents above 
the constriction). This seems, however, to happen only in a small 
proportion of the cases of intestinal stricture. 

Lastly, there is the pernicious anemia of sprue. In the literature 
one finds described cases of Oriental sprue in which an anemia 
occurred, which, according to the examining hematologists, was of 
the classical pernicious type. This anemia is said to be cured when 
the sprue is improved by rational dietetic therapy (milk). As yet 
this anemia of sprue has not been sufficiently studied. 

It is worth noting that all the above-named conditions (namely, 
bothriocephalus, tenia, intestinal constriction and sprue) have in 
ommon an involvement of the intestinal canal. This is not true 
of certain other conditions which are sometimes erroneously given 
as causes of pernicious anemia. It cannot be said that any valid 
connection has been established between syphilitic infection and 
pernicious anemia. The cases brought forward in the literature 
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may well have been coincidences, and no convincing therapeutic 
results of antisyphilitic treatment have been noted. 

The so-called pernicious anemias of pregnancy vary both clini- 
cally and hematologically from genuine pernicious anemia, so that 
it is doubtful whether they belong to the same nosographic entity. 
More probably they represent a special type of toxic anemia. 

These latter conditions therefore will be disregarded, or, at most, 
considered as a group of various external conditions which may 
possibly hasten and exacerbate the development of a pernicious 
anemia. There still remains the large main body of cases, in which 
no external causal conditions can be found; these are designated as 
idiopathic pernicious anemia, and in these the lack of facets has 
obliged us to take refuge in hypotheses. 

The constancy of gastric achylia in these cases has attracted 
general attention, and there is a widespread view that pernicious 
anemia is a consequence of the pre€xisting achylia. This explana- 
tion has been rejected by several authors, who think that the 
achylia is a collateral phenomenon, that is, one of the earliest and 
most characteristic prodromal symptoms, that it may be present 
for vears before the onset of anemia and that it is found also in 
bothriocephalus anemia, where it must be considered a result of 
the intoxication. According to the first view the achylia would 
represent a special condition favoring the development of pernicious 
anemia, while according to the second which is that of the author, 
it is to be considered only a symptom. 

The conditions named above, intestinal parasites, intestinal con- 
strictions and sprue, do not give us any idea of the pathogenetic 
agent, and we know nothing concerning its nature. The character 
of the disease has led to the following conclusions: It seems certain 
that we have to deal with a general intoxication, which in th 
later stages fatally affects the blood, and the blood-forming organs. 
It must not be forgotten that this intoxication affects more than 
the blood and bone-marrow, since a whole series of organs (tongue. 
peripheral nerves, central nervous system, heart, muscles, liver, 
kidneys and stomach) are both functionally and anatomicall 
impaired. What causes are responsible for this intoxication we do 
not know, but they seem to be connected in some way with th 
digestive tract. 

Experimental research upon this point has up to the present 
give us no conclusive results. A priort one would think that th 
bothriocephalus anemia would furnish the best point of attack in 
this connection, because the anemia might be due to substances 
given off by the parasite. In spite of extensive work on this subject 
no such toxic substances have been demonstrated with any certaint) 

Therefore, a probable explanation seems to be that the bothrio- 
cephalus acts not by secreting special toxic substances from it 
own body, but that its presence in the intestine serves to set at 
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work the same unknown factors that are active in the other forms 
of pernicious anemia. In all types of pernicious anemia we would 
have then to deal with the same intoxication. In favor of this 
view one can cite two important facts: (1) Bothriocephalus 
anemia may recur after successful expulsion of the worm and 
resemble then idiopathic pernicious anemia; (2) bothriocephalus 
anemia also tends to occur in certain families, sometimes alternating 
with idiopathic pernicious anemia; this would seem to indicate 
that both types are due to the same factors and to the same specific 
character of the genotype. The cures after expulsion of the para- 
site would then be considered only very marked and prolonged 
remissions. 

From therapeutic results nothing can be concluded as to the 
nature of the assumed intoxication. Thé capricious remissions ma) 
be seen following all sorts of treatments. 

The mode of action of anys significant external conditions is still 
unknown, so that we cannot decide whether certain external condi- 
tions are necessary for the development of pernicious anemia or 
whether they only favor it. 


Returning to the fundamental principle: The genotype in its 
reactions with the external conditions gives rise to any property 
or disease) we mas consider, whether our present knowledge of 
genotype and external conditions permits us to form any concep- 
tion as to the relative importance of these two factors in the etiology 
of disease in general. First we will disregard our specific instance 
pernicious anemia, and inquire into the general applicability of 
the principle. 

This principle as stated includes all transitions between two 
extremes. One extreme is that a property or disease is solely) 
dependent on the genotype, the character of the external condi- 
tions being immaterial, so long as they permit life and develop- 
ment. An instance of this is found in the hereditary deformity, 
brachydactylia. The deformity appears whenever the peculiarity 
of the genotype is present whatever the external conditions may be. 

The other extreme is represented when a disease or property is 
solely dependent on external conditions without being influenced 
by the genotype. As an instance we may take a burn; in this case 
the role of the genotype is only that of providing an individual who 
can be burned. As a general rule, we can say that the more a 
lisease depends on the genotype, the more the influence of heredity 
vilappear and the more its inheritance will follow the laws of the 
pecific peculiarities of the genotype. 

Likewise the more a disease follows some known law of heredity, 
hat is, the more the actual incidence approaches the ideal incidence 
he more likely is it that special external conditions are either not 
ecessary or if so are constantly present. 
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In the special case of pernicious anemia we have seen that certain 
factors in the genotype appear to be of importance and that some 
importance appears to attach to certain external conditions. 

The problem then is whether one or the other of these two is 
absolutely necessary or are they only to be considered as favorable 
to the development of pernicious anemia, so that one or the other 
may be missing under certain circumstances. 

Our present knowledge of both factors is too slight to allow our 
drawing final conclusions, therefore a discussion of the possibilities 
would hardly prove fruitful. The author intends merely to put 
forward an hypothesis that can explain the known facts: The 
disease requires for its development a specific hereditary peculiarity 
in the genotype. The external conditions that have been dis- 
cussed, and possibly others of unknown character, will in the 
hereditarily disposed individuals cause an earlier appearance of 
the manifestation. The external conditions are not strictly neces- 
sary, but act by favoring the development of an unknown intoxica- 
tion. Leaving this not unassailable hypothesis, we have yet to 
discuss the probable locus of the hereditary weakness. Most fre- 
quently the disease has been considered as an hereditary insuffi- 
ciency of the bone-marrow. Considering, however, how widely 
the disease attacks the organism and that the anemia is only one 
symptom, this view hardly seems warranted. Others, however, 
have located the defect in the intestine, looking upon the disease 
as an hereditary deficiency or functional failure of the intestinal 
wall. 

Without further knowledge, however, as to the pathogenesis, we 
can hardly hope to locate the hereditary peculiarity which leads 
to pernicious anemia. 

Summary. |. In the past the study of the etiology of disease 
has been mainly directed toward the external conditions and the 
results have been in many instances unsatisfactory. 

2. It will certainly prove fruitful to devote more attention to 
the inner causes of disease, that is, to the genotype. 

3. In pernicious anemia, as in many other hereditary diseases, 
the role of the genotype ought to be investigated. It is necessary 
to investigate behavior and frequency of hereditary incidence in 
the various diseases. 

4. The two principal methods of study to this end, namely, the 
analysis of casuistics and method of statistical summation, are 
described and discussed in their application to pernicious anemia. 

5. In these studies we have an important field for clinical investi- 
gation, since all our knowledge of heredity in human pathology is 
still in an initial stage of uncertainty with many assumptions. 
This important problem cannot be solved by any one investigator, 
but must be attacked by a systematic collaboration between clinica! 
research and the students of racial biology. 
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CHRONIC FAMILIAL HEMOLYTIC JAUNDICE OR BANTI’S 
DISEASE. * 


By CuHartes Cocke, M.D., 


ASHEVILLE, N. C, 


THe followmg case is reported not by reason of its rarity but 
because of its interesting nature and the difficulty of diagnosis. 


Case Report.— amity History. ‘The patient’s maternal grand- 
mother died at the age of sixty years from an undiagnosed condition 
in which there was a large spleen of some years standing. The his- 
tory of jaundice in her is unreliable though probable. Patient’s 
mother died at the age of about forty years of epidemic influenza 
in the fall of 1918, although it was known to at least two Asheville 
physicians that she had a tremendously enlarged spleen, and was 


* Read before the American Climatological and Clinical Association, Atlantic 
City, May 1, 1924. 


196 COCKE: BANTI'S DISEASE 


jaundiced for some years. An interesting and unusual observation 
also in this lady was the presence of palpable gall stones, demon- 
strated also by roentgen-ray. In this connection | might say that 
cholelithiasis is quite a frequent complication of familial hemolytic 
jaundice but not of Banti’s disease. Father living and well. One 
brother, aged twenty vears, was operated upon by Dr. J. M. Lynch 
(who kindly gave me the above information about my patient's 
mother) May 22, 1918, a splenectomy being done for a greatly 
enlarged spleen. The records show a clinical diagnosis in his case 
of Banti’s disease, but laboratory and pathological studies are 
unfortunately lacking in this case. This young man was in my 
office February 9, 1924, apparently in robust health with no signs of 
jaundice or anemia. Ile promised to report to the laboratory for 
complete blood examination but so far I have been unable to get in 
touch with him again. When seen by me he was a machine operator 
in a local furniture factory. 

PERSONAL History. The patient is young, married, white 
woman, aged seventeen and a half vears, born and raised in Bun- 
combe County near Asheville. Childhood infections include 
measles, chicken-pox and whooping-cough. The past illnesses are 
practically nil and there is no history of malaria, syphilis or typhoid 
fever, though the patient claims that the vellow tint of the skin 
has persisted for several years. The menses were established at 
the age of fifteen. She has been married four months. 

Present illness began three days ago, February 2, 1924, when 
the patient complained of contracting what was thought to be an 
ordinary cold with some cough, but because of a disproportionate 
amount of prostration consulted Dr. A. T. Hipps, who discovered 
the enlarged spleen and jaundice, and referred the patient to m\ 
service at the Asheville Mission Hospital. The patient entered the 
hospital February 5, 1924, but remained only a few days and left 
against advice and before completion of study. She belongs to the 
type of person raised in the country whose fear of hospital pro- 
cedure and antipathy to routine observation and study (without 
immediate concurrent relief svmptomatically) lead to an abrupt 
departure from the institution before any material benefit can b 
derived from study of the case. This propensity for peregrination 
also animates their choice of numerous places of abode and an ever 
changing list of medical attendants, and adds materially to th 
diff.culties of subsequently locating them for additional observation. 

PrysicaL EXAMINATION. The patient is a very poorly developed, 
small, badly nourished young woman, about 5 feet, tall and weigh- 
ing 92 pounds. She appears more nearly to be fifteen or sixteen 
years of age than the first age given in the history of eighteen years, 
later amended to seventeen years. She is apparently in no pain 
and not dyspneic, though seems quite weak. The positive findings 
in the examination are as follows: 
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Selerv, distinctly vellow; conjunctive, pale yellow. 

Throat. Nothing abnormal seen save slight paleness of the 
mucous membrane. 

Skin. Is of uniformly deep lemon hue. 

Heart and Lungs. Normal. 

Pulse. Regular, soft, rate SO. Blood-pressure 100-72. 

Abdomen. No distention of abdominal veins. Liver dulness 
begins at the fifth space and extends to the free border of the ribs, 
the edge not being felt, and no tenderness observed either in this 
area or elsewhere. No distention, rigidity, masses or shifting dulness 
in the flanks. The spleen is found uniformly enlarged by percussion 
and is readily felt 24 fingers breadth below the costal margin. It is 
firm, superficial, smooth, and not at all tender. 

Vaginal Examination. Patient thought to be about three months 
pregnant. 

LABORATORY Reports. Urine. Clear, deep yellow, no sediment; 
acid; 1020; no albumin nor sugar. Bile, small amount. (This was 
the usual oxidative test and probably means urobilin.) 

Blood. Uemoglobin 59 per cent; erythrocytes, 2,900,000; color 
index, 1.01; leukocytes, 8200. Differential count (200 cell); lympho- 
cytes, 27 per cent; large mononuclears, 5 per cent; polynuclear 
neutrophiles, 61 per cent; eosinophiles, 7 per cent; anisocytosis, 
marked amount; poikilocytosis and polychromatophilia absent; but 
vranular degeneration quite marked. No microblasts, normoblasts 
or macroblasts seen. 

Serum Reaction. Blood Wassermann negative. Blood serum: 
Deeply stained yellow with bile pigment. Coagulation time: Five 
minutes. 

Feces. Not examined but reported well colored. The provisional 
diagnosis of Banti’s disease was made. 

SUBSEQUENT Course. The patient remained in hospital only 
a few days, she was seen at my suggestion by Dr. Joseph L. Adams, 
attending surgeon to the hospital, but immediately upon suggestion 
of an operation left the hospital before completion of laboratory 
studies of the blood and feces. 

Three days after leaving the hospital she began to cramp and 
bleed, and with her propensity for change, this time summoned 
Dr. H. G. Brookshire (to whom I am indebted for this part of my 
story), who diagnosed the condition as one of incomplete abortion. 
At his advice she was removed to the French Broad Hospital where 
a curettage was done by Dr. A. T. Pritchard, who told me few 
evidences of pregnancy existed at the time of the operation. Patient 
made a normal convalescence from this procedure and shortly left 
the hospital. 

Having learned this part of the story several weeks after I last 
aw her, | began my efforts to find her and, after much search, she 
was finally located by me on March 26, the cause of my difficulty 
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being that she had been on the move again. Then she appeared 
greatly improved in both appearance and weight. Jaundice was 
very much lighter, pallor was definitely less and patient claimed 
her present weight was 100 pounds, a gain of 8 pounds. At this 
time she was nursing a sick husband with quite a florid measles 
(apparently) and promised to report to my office for further study. 
As she had not done this by April 11, fearing that I might again 
lose sight of her, I looked her up on this date, taking the same labora- 
tory technician with me who made the original tests (Mr. O. E. 
Stockinger, to whom I am greatly indebted for the interest and care 
he showed in this and in all the laboratory work). Unfortunately | 
found her in bed with an acute respiratory infection (she had sum- 
moned still another physician so | was not at liberty to make a 
physical examination). A specimen of urine furnished this day, 
though deeply colored, failed to show any bile pigment. She said 
she felt well enough for us to take her blood. This study showed: 
Hemoglobin, 78 per cent; erythrocytes, 3,100,000; leukocytes, 
11,300 (acute respiratory infection’); serum, stained yellow. 

Fragility of Red Cells. Hemolysis was initiated at 0.50 per cent. 
and completed at 0.40 per cent, while a control of my own blood 
showed hemolysis began at 0.44 per cent and was completed at 0.36 
per cent. The technic used in this test was practically Giffin and 
Sanford’s modification of Ribierre’s, great care having been taken 
to obtain accurate dilutions by using a serological pipette for meas- 
urements and not relying on the more inaccurate method of drops, 
the necessity of extreme accuracy being judged essential. No esti- 
mation of the blood cholesterol ! was made. 

Discussion. As stated previously, the first impression gained 
from clinical study of the case was that we were dealing with a 
case of Banti’s disease of familial origin. Realizing, however, the 
inadequacy of the grounds upon which to base a final diagnosis, 
it became necessary to look the patient up for further blood study, 
with results as just stated. All observers since Chautfard have 
agreed upon the necessity for determining hemolysis to hypotonic 
salt solutions as essential for the diagnosis of hemolytic jaundice. 
And yet while in retrospect this case seems to present all the neces- 
sary elements for the diagnosis of hemolytic jaundice; to wit, famil) 
incidence, adolescent appearance, splenomegaly, moderate to con- 
siderable jaundice, symptomless course, some anemia with 
unchanged white count and differential picture, bile pigment in the 
urine at one time (absent at last observation) with lowered resist- 
ance of the red blood cells to hypotonic salt solutions, it is well to 
mention as pointed put by Held? that the following variations from 
such a typical picture may obtain: 

(a) Acholuric jaundice and splenomegaly present with poly- 
cythemia instead of anemia. 
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(b) Evidence of increased blood destruction but no change in the 
resistance of the red blood cells. 

(c) Evidence of increased blood destruction but no jaundice. 

And further it should be noted that in some cases of hemolytic 
jaundice the blood-picture may so very strongly resemble pernicious 
anemia as to puzzle good clinicians. 

In reporting this case, it is not my purpose to settle a nosological 
uncertainty or define a clinical complex. As subsequent studies 
made under somewhat difficult conditions as well as a cursory review 
of the literature available to me on the subject of Banti’s disease 
and chronic hemolytic jaundice have convinced me of the error in 
my earlier conclusion, based almost entirely on clinical grounds and 
routine laboratory tests, it has seemed to me not altogether inappro- 
priate to raise the question of the difficulty of distinguishing the 
various splenomegalies associated with jaundice and _ little else 
symptomatically. As my study of this case continued, I found 
that apparently the difficulty in diagnosing Banti’s disease is in 
direct ratio to one’s acquaintance with the rather voluminous litera- 
ture on this subject and the other sometimes easily confused con- 
ditions. Nor need one hesitate to confess error in his original con- 
clusions as to Banti’s disease, as Osler withdrew one of his cases from 
an earlier report on splenic anemia and revised the diagnosis to 
pernicious anemia. 

While neither Banti’s disease nor familial hemolytic jaundice 
are such rarities that they call for individual case reports when seen, 
the difficulties presented to me in this case are such as may well 
confront anyone not equipped for rather complete laboratory 
studies. Any effort properly to differentiate Banti’s disease and 
hemolytic jaundice seems hopeless without such aid, at least in the 
early stages of Banti’s disease. To begin with there is no symp- 
tomatology ordinarily attached to idiopathic splenomegaly. By 
the time the second stage of Banti’s disease is reached, generally 
known as splenic anemia, the similarity of the course of the symp- 
toms in Banti’s disease and hemolytic jaundice is sufficient to cause 
confusion. Banti’s disease usually begins in early adult life, hemo- 
lytic jaundice somewhat earlier, but may not make its appearance 
until early adult life. There is the enlarged spleen in both, jaun- 
dice may be present, usually milder in the hemolytic jaundice, but 
this is subject to periodic variations in both conditions, and in the 
case of Banti’s disease does not seem to be dependent upon the 
liver involvement which is a third stage development. In both 
cases the patient may be more icteric than sick. In the case here 
reported, the degree of jaundice was quite marked when the patient 
was first seen and was far removed from that “mere cosmetic 
blemish” which Tiirk mentioned as quite common in hemolytic 
jaundice. And this too despite the absence of acholuric crises. 

There may be an absence of the usual hematemeses in Banti’s 
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and also of the acholuric crises in hemolytic jaundice, the two 
symptoms which relatively speaking should give the clinical clue 
to the proper diagnosis though rarely, by way of adding to the con- 
fusion, there may be hemorrhages in hemolytic jaundice. My 
patient has had neither. There is a mild anemia in both, although 
more severe anemias are more likely to be found in the acquired 
rather than the familial type of hemolytic jaundice, approaching 
the pernicious anemia picture. The hemoglobin in Banti’s disease 
is quite low with consequent low color index; it more nearly cor- 
responds with the degree of red cell loss in hemolytic jaundice. 
In Banti’s disease, at first there is no change in the number of 
white cells though later there is well-defined leukopenia; in hemo- 
lytic jaundice the leukocytes are normal in number, increased or 
decreased* though Held‘ states that there is a neutrophilic leuko- 
cytosis. Neither was this nor any leukopenia present in my case. 
The slight eosinophilia found here must go unexplained for lack of 
opportunity for study. Urobilin is supposedly a constant finding 
in hemolytic jaundice, albuminuria a frequent one in Banti’s dis- 
ease. Two examinations of the urine (February 6 and April 11 

failed to show any albumin. The February examination of the urine 
showed a small amount of urobilin, the April examination, none. 
What influence, if any, did the pregnancy have upon the picture’ 
The relief of this additional strain resulting from abortion was 
certainly followed by a very material improvement. 

The distinctive laboratory finding is the presence in hemolytic 
jaundice of an increased number of reticulated red cells (vital 
staining) which are normal in Banti’s disease and an increased 
fragility of the red cells to hypotonic salt solutions (while in Banti's 
the resistance seems to be normal, or perhaps increased) and a 
diminished blood cholesterol according to Neilson and Wheelon.® 

In passing, it is worthy of note that this fragility of the red cells, 
which is such a marked characteristic in familial hemolytic jaundice, 
may be quite absent in the acquired type of the disease, with which 
we are not here concerned. 

Though Ribierre® first clearly summarized the existing knowledge 
concerning hemolysis, it is curious enough that despite his exhaus- 
tive study of blood resistance in jaundice, he overlooked the most 
important diagnostic discovery in connection with his subject; in 
other words, he failed to show the very constant increased fragility 
present in hemolytic jaundice. Chauffard’ in 1907 made this inter- 
esting discovery, which has been confirmed by practically all sub- 
sequent observers. The technic, using the hypotonic salt solutions 
is relatively simple; the greatest precaution, however, should be 
taken in order to assure accuracy in the solutions and since slight 
variations are important, a known control should be run with each 
case. The literature confirms the value of the test as a method 
of distinguishing hemolytic jaundice from its simulators. Giffin 
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and Sanford’ found the averages of initial and complete hemolysis in 
controls to be 0.44 per cent salt solution and 0.365 per cent while in 
23 cases of known hemolytic jaundice the figures were 0.478 initial, 
0.413 complete. It is interesting, however, that while three of the 
23 cases of hemolytic jaundice cases failed to show increased fragility, 
no case showed increased resistance. The average figures in 14 
cases of splenic anemia very carefully selected were 0.402 per cent, 
0.316 per cent. In none was initial hemolysis begun above 0.44 
per cent and complete at 0.36 per cent, a definite increase in resist- 
ance, 

Another interesting feature of Giffin and Sanford’s report is that 
relatives of 4 patients with hemolytic jaundice showed an increased 
fragility. ‘lwo of these 4 relatives had no symptoms whatever 
of the disease and in 2 of them the symptoms were not noted 
until they were eighteen and twenty vears of age respectively, an 
indication of a definite hereditary factor even in cases occurring in 
later life. 

What of the familial incidence of Banti’s disease? Most authors 
state that heredity plays no part in the disease though Lyons® 
states that a family incidence has been noted by Brill, Bovaird, 
Collier, Wilson, and others (but I have not found the original refer- 
ences), although this seems to be unusual. Hemolytic jaundice may 
be congenital but not hereditary’ and as stated may be hereditary 
but not appearing for some time after birth. 

While a great many clinicians are willing to accept Osler’s assump- 
tion that primary or idiopathic splenomegaly and anemia (the 
so-called splenic anemia) and splenomegaly anemia and _ cirrhosis 
of the liver with ascites are three stages of the same condition to 
which Banti first called attention about forty vears ago, and to 
which some years later his name was attached, there are not lacking 
numbers of clinicians and pathologists who dissent from the belief 
that there is such an entity as Banti’s disease. Naunyn would 
refuse it clinical identity, while Norris, Symmers and Shapiro! in 
addition to denying that there is such an entity as Banti’s disease, 
claim that it really represents a splenic manifestation of syphilis 
with or without liver sclerosis, and that all the clinical and anatomi- 
cal requirements of the disease as originally presented by Banti are 
adequately satisfied by syphilis. Against their evidence and opinion 
are number of cases reported, not only with negative Wassermanns, 
but presenting no evidence of syphilis whatever. Eli Moschowitz” 
would do away with the present term nology, Banti’s disease, and 
substitute therefore, Banti’s Complex. As many authors are prone 
to the assumption that the absence of known etiology is a distin- 
guishing criterion of Banti’s disease, he says there is no reason for 
differentiating Banti’s disease from other splenomegalies associated 
with anemia on such a ground, to wit, no definite etiology. A noso- 
logical distinction based on whether a disease has a known or 
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unknown etiology has no raison d’étre in clinical medicine. He would 
regard Banti’s disease as a nosological and clinical entity, due to 
both known and unknown causes. 

Banti’s disease unfortunately presents no typical course, no diag- 
nostic symptoms and, while its pathology is net specific, does differ 
essentially from other splenomegalies of known origin, such as 
malaria or syphilis. 

Naegeli® states that he agrees with numerous observers who claim 
that they have never seen a case that had to be diagnosed Banti's 
disease, and he is further “ more and more convinced that etiologic- 
ally widely different chronic inflammatory processes of the portal 
vein produce the picture and secondarily produce a sclerosis of the 
spleen in itself not characteristic.”’ In dissenting from Banti’s 
claim of characteristic pathology, Naegeli sivs that among German 
authors only Senator, Grawitz and Umber agree with Banti’s ideas. 

Sir Berkeley Moynihan in his Bradshaw lecture“ assents to 
Osler’s definition of the disease as an intoxication of unknown 
nature, characterized by great chronicity, primary progressive 
splenomegaly which cannot be correlated with any known cause, 
anemia of secondary type with leukopenia, marked tendency to 
hemorrhage and in many cases a terminal stage with cirrhosis of 
the liver and jaundice and ascites. As to the pathogenesis the most 
striking fact known about Banti’s disease is that removal of the 
spleen so frequently results in a cure. The same is perfectly true 
of hemolytic jaundice. This may be accounted for either on the 
assumption that the disease is either primarily or essentially located 
in the spleen or that the spleen modifies the action of some agency 
situated elsewhere in the body. So far no conclusive evidence has 
been brought forward incriminating a specific microbe, though 
Hollins argues in favor of the colon bacillus as the cause. Gibson" 
found a streptothrix in six cases, but failed to reproduce the condi- 
tion experimentally in animals with this streptothrix, nor has anyone 
confirmed Hollins’ work. 

Yates, Banting and Kristjanson" report isolation in four instances 
of a diphtheroid organism resembling that repeatedly isolated by 
them from lymph nodes in Hodgkin’s disease. I can find no con- 
firmation of this finding. However, these authors make no claim 
to the establishment of etiological relationship. 

W.J. Mayo" states that despite the fragmentary and inconclusive 
nature of his information, from quite an extensive mass of material 
passing through his hands, he has the impression that generalized 
splenic fibrosis and thrombophlebitis are the result of many causes 
and the pathological changes in the spleen, the liver, and the blood 
are regularly developed regardless of the primary etiological factors. 

It is very interesting to speculate upon the unknown etiology of 
these conditions and the possible relevancy of the fact that the only 
known cure, despite the frequent benign course, for both of them is 
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splenectomy —a fact that may some day help solve the enigma of 
the spleen’s true function. 

Summary. A case report is given of a young woman presenting 
the jaundice-splenomegaly complex. There is a family incidence 
of a similar condition in one brother, mother, and grandmother. 
An uninforming blood picture, and unknown etiology, and a symp- 
tomless course points either to Banti’s disease or familial hemolytic 
jaundice. The difficulties of differentiation by clinical methods 
only are pointed out. The increased hemolysis of the red blood 
cells to hypotonic salts solution points to the conclusion that hemo- 
lytic jaundice is the correct diagnosis; as in Banti’s disease, if there 
is any change in blood resistance, it is in the nature of an increase. 
The importance of this test is emphasized. The difficulties of a 
clinical diagnosis of Banti’s disease until the terminal stages are 
reached is discussed. 
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THE EFFECT OF SPLENECTOMY IN EXPERIMENTAL ANEMIA. 
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GALVESTON, TEXAS. 


(From the Laboratory of Biological Chemistry and the Department of Pathology, 
University of Texas.) 


Mucu evidence has been accumulated to show that the resistance 
of erythrocytes is increased after splenectomy. Pearce, Austin and 
Krumbhaar' found that the effect of a powerful hemolytic serum 
upon the recently splenectomized animal is not widely different from 
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that upon the normal animal. In both, the blood is laked freely 
and death results in a few hours. Hlowever, one month and more 
after splenectomy the red cells manifest an increased resistance to 
hemolysis. Banti,? Vast,’ and Joannovicest have observed that the 
splenectomized animal is more resistant than the normal animal 
to the hemolytic action of toluylendiamine. Similar observations 
have been recorded by Pugliese and Luzzatti® in the case of pyrodin 
(acety phenylhydrazine). Kolmer® has determined that the resis- 
tance of erythrocytes of dogs to the hemolytic activity of cobra 
venom is increased after splenectomy, the increased resistance usu- 
ally persisting for about three weeks, when apparently coincident 
with the anemia following splenectomy, the resistance gradually 
decreases to normal or slightly bevond. 

In the present investigation, we have compared the onset and 
progress of experimental anemia in normal and splenectomized 
animals with particular reference to the rate of red cell destruction 
and to the degree of erythropoiesis as judged by the presence of 
normoblasts in the circulation and by changes ocurring in. the 
bone marrow. 

Two types of experimental anemia were studied in this connection. 
It has been shown previously?*> that in acetylphenylhydrazine 
poisoning there is rapid red cell destruction with relatively slight 
or no liver injury, whereas in symmetrical di-isopropylhydrazine- 
hydrochlorid intoxications, there is initially anhydremia and sever 
liver injury, followed by a more or less marked anemia. In each 
series of experiments 3 dogs were splenectomized and after a shorter 
or longer period of recovery, anemia was induced by the injection 
of either acetvylphenylhydrazine or symmetrical di-isopropylhydra- 
each series. 


zine-hydrochlorid. Two dogs served as controls i 
Both following splenectomy and during the course of anemia, 
determinations were made of the erythrocyte and leukocyte counts, 
hemoglobin Newcomer method) and differential count, including 
nucleated red cells when present. For the purpose of economizing 
space the differential leukocyte counts have not been included in 
the following tables. The animals were maintained in proper 
nutritive condition on an adequate diet of “table scraps,” fresh 
meat and yeast. 

Musser’ and Musser and Krumbhaar'® have shown that following 
splenectomy a secondary anemia usually develops almost imme- 
diately and reaches its greatest severity in from three to six weeks. 
The observations in the case of most of our dogs are in accord with 
this view. In one animal (Dog 1), a very pronounced anemia was 
observed one week after splenectomy. Regeneration occurred grad- 
ually and was not complete at the end of two months. As in the 
work of Musser and Krumbhaar, a temporary leukocytosis was 
observed following splenectomy. There were frequently irregular 
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increases in the te and eosinophile counts; but these were 
not constant features It is pointed out by Pearce, Krumbhaar 
and Frazier! that the stage of repair of the anemia following spleen 
extirpation is not characterized by the constant appearance in the 
peripheral blood of nucleated or other abnormal types of red cells. 
While this is in agreement with many of our observations, it is to 
he noted that in the case of one animal (Dog 7), nucleated cells 
appeared in all examinations following splenectomy, as many as 
S normoblasts being found in counting 100 leukocytes. 

Individual animals may show considerable variations in the rate 
of recovery from experimental anemia and in the number of imma- 
ture cells appearing in the circulation during the periods of onset 
and recovery. Hlowever, these variations do not seem to differ 
appreciably in normal and in splenectomized animals. Insofar as 
the rate of blood destruction is concerned, our observations are more 
nearly in accord with those of Krumbhaar, Musser and Pearce! on 
hemolytic immune serum anemia than with the work of Banti, 
Vast, and Joannovics. It is to be noted that no striking differ- 
ences in the destructive action of symmetrical di-isopropy hydrazine 
and were observed recently splenecto- 
mized animals than in those after relatively long periods of recovery 
from splenectomy. 

The changes in the bone marrow are presented briefly in the fol- 
lowing protocols. We have also included the histological findings 
of the liver, kidney and spleen. In a previous communication,’ it 
was shown that acute intoxications with acety lphenylhydrazine 
produce marked anemia without liver injury. It appears, however, 
that in chronic intoxications with a high degree of anemia, hepatic 
and renal involvement may occur. 

Summary. Removal of the spleen does not appear to modify 
appreciably the rapidity of red cell destruction due to acety Ipheny |- 
hvdrazine or to symmetrical di-isopropylhydrazine-hydrochlorid. 
Individual animals, whether splenectomized or unsplenectomized, 
exhibit considerable variations in the rate of recovery from anemia 
and in the degree of erythropoiesis during the progress of the anemia. 


Dog 1. Four months after splenectomy (killed). Acetylphenyl- 
hydrazine anemia. Liver: Very slight granular and fatty degenera- 
tion and small amount of hematogenous pigment, otherwise normal. 
Moderate cellular hyperplasia and hematogenous pigmentation of 
hone marrow. 

Dog 9. Three months after splenectomy (died). Acetylphenyl- 
hydrazine anemia. Liver: Fatty changes and very marked hema- 
togenous pigmentation. Bone marrow: Very little hematogenous 
pigment, marked hyperplastic changes and nucleated erythrocytes. 
Kidney: Degeneration of renal epithelium, early nephrosis. 
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TABLE I.—DOG 1, MALE, WEIGHT 7.8 KILOS. 

Date, Erythrocytes Hemoglobin Nucleated 

1923-24 in millions in grams Leukocytes erythrocytes. * Remarks 

Oct. 31 6.43 10.80 33,000 0 Splenectomy 

Nov. 7 3.63 7.22 43,000 0 

Nov. 10 3.70 7.22 38,200 0 

Nov. 15 3.86 7.11 37,800 2 

Nov. 21 3.90 6.72 18,850 0 

Nov. 27 4.03 Tone 19,150 0 

Dec. 18 4.538 9.50 19,800 0 

Jan. s 5.20 10.50 20,700 l Injected 300 mg. ace- 

Jan. 9 4.84 9.50 17,400 0 tylphenylhydrazine 

Jan. 11 3.82 5.45 27,100 l 

Jan. 14 2.11 3.92 22,800 7 

Jan. 16 1.90 3.66 

Jan. 17 1.90 3.42 18,000 14 

Jan. 21 2.16 4.25 8,800 0 

Jan. 26 3.52 6.80 11,520 0 

Feb. 4 3.52 8.00 17,920 0 

Feb. 20 4.40 8.80 12,800 0 Injected 200 mg. ace 

Feb. 25 2.96 5.72 25,600 0 tylphenylhydrazine 

Feb. 26 2.56 3.92 t 3 

Mar. 4 2.08 4.00 25,600 0 Killed by heart punc- 
ture 

DOG 9, MALE,. WEIGHT 7.1 KILOS. 

Dec. 18 8.30 15.05 18,400 U0 Splenectomy Dec. 21 

Jan. 8 7.23 14.80 27,600 0 

Jan. 28 6.40 14.20 18,400 l 

Feb. 6 6.20 14.65 22,400 2 

Feb. 10 , oe Injected 250 mg. ace- 

Feb. 13 4.80 9.95 15,000 11 tylphenylhydrazine 

Feb. 16 2.64 6.04 16 

Feb. 19 2.88 5.75 29 

Feb. 20 Injected 200 mg. ace 

Feb. 21 2.64 5.68 28 tylphenylhydrazine 

Feb. 25 2.32 5.20 14 Injected 200 mg. ace 

Feb. 26 1.76 3.21 ee 16 tylphenylhydrazine 

Mar. 4 2.32 4.40 22,400 49 

Mar. 7 2.32 4.37 22,400 16 Injected 400 mg. ace- 

Mar. 10 1.96 3.40 18 tylphenylhydrazine 

Mar. 11 1.48 2.80 8 

Mar. 14 1 24 2.72 waive ads 11 Dog died March 16 

DOG 138, FEMALE, WEIGHT 11.5 KILOs. 

Mar. 24 4.80 9.50 32,000 0 Splenectomy March 25 

Apr. 3 5.20 9.80 21,600 0 Injected 300 mg. ace- 

Apr. 4 4.96 8.90 22,400 0 tylphenylhydrazine 

7 3.28 5.80 0 

Apr. 9 2.08 eis 3 

Apr. 11 2.72 5.80 40,000 5 

Apr. 14 2.96 6.20 24,000 0 

Apr. 18 3.68 8.00 25,600 0 Injected 300 mg. ace 

Apr. 19 4.16 8.00 14,000 0 tylphenylhydrazine 

Apr. 21 3.44 7.50 16,000 0 Injected 400 mg. ace- 
tylpheny! hydrazine 

Apr. 23 2.96 4.75 8 Injected 400 mg. ace- 

Apr. 24 1.7 3.20 7 tylphenylhydrazine 

Apr. 26 0.82 1.50 2 Dog died April 27. 

DOG 12, MALE, WEIGHT 5.3 KILOS. 

Feb. 6 6.72 14.60 20,000 0 

Feb. 10 6.72 14.60 23,200 0 Injected 200 mg. ace- 

Feb. 13 4.32 9.10 24,000 2 tylphenylhydrazine 

Feb. 16 2.40 6.33 24,400 1 

Feb. 19 2.80 7.10 12,800 8 Injected 200 mg. ace- 

Feb. 21 3.28 7.32 14,000 3 tylphenylhydrazine 

Feb. 25 2.80 2 Injected 200 mg. ace 

Feb. 26 2.32 | Ss tylphenylhydrazine 

Mar. 1 1.95 3.16 31,2 l 

DOG 16, FEMALE, WEIGHT 11.5 KILOS. 

Apr. 22 5.92 10.20 16,000 0 Injected 300 mg. ace- 

Apr. 23 4.94 9.00 16,400 0 tylphenylhydrazine 

Apr. 26 3.68 8.50 19,200 1 

Apr. 28 3.20 8.00 19,000 11 

May 3 3.66 8.12 32,000 1 Injected 300 mg. ace- 
tylphenylhydrazine 

May 8 3.20 7.60 1 Injected 400 mg. ace- 

May 10 2.10 4.40 0 tylphenylhydrazine 

May 13 2.08 4.23 a 40 

May 15 2.40 4.45 18,000 2 

May 18 2.16 4.20 16,000 0 


* Number found in counting 100 leukocytes plus nucleated erythrocytes. 
t Ina number of instances accurate leukocyte counts could not be made owing to the presence 
of large amounts of cell débris. 


EFFECT 


OF 


Dog 13. 
hydrazine anemia. 


SPLENECTOMY 


One month after splenectomy (died). 
Marked fatty and degenerative changes in the 
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Acetylphenyl- 


liver with complete replacement of hepatic tissue in small areas, 


also hematogenous pigmentation. 


Bone marrow: 


Marked hyper- 


plasia and hematogenous pigment, small number of nucleated red 


corpuscles. 


Dog 12. Unsplenectomized. 


Liver: Large amount of hematogenous pigment and very slight 
fatty change. Spleen: Large amount of hematogenous pigment 
and slight cellular hyperplasia. Cellular hyperplasia of bone 
marrow, nucleated erythrocytes. 
TABLE II.—DOG 7, MALE, WEIGHT 7.2 KILOS. 
Date Erythrocytes Hemoglobin Nucleated 
1923-24 in millions in grams Leukocytes. erythrocytes.* Remarks. 

Dex 7 10 96 31,300 0 
Dec 14 >» SY 11.05 27,800 0 Splenectomy 
Dec. 19 >. 79 11 15 14,700 5 
Jan. 11 12 9.47 30,000 1 
Feb. 1 1.30 60 21,000 5 
Feb 5 4 32 8 45 21,200 6 
Feb. 13 16 8 75 23,000 

Injected 200 mg. symmetrical di-isopropylhydrazine-hydrochlorid 
Feb. 14 5 28 9 30 16,000 0 
Feb. 17 4 39 7.46 20,300 
Feb. 20 3 60 7.06 24,000 4 Injected 200 mg. sym 
Feb. 22 3.36 7.46 32,000 7 compound 
Feb. 27 3.20 .oe 33,600 3 
Mar. 5 2 88 6.65 22,400 14 
Mar. 12 ; 68 7 87 17,600 5 Injected 300 mg. sym 
Mar. 14 4.32 8.45 16,800 2 compound 
Mar. 18 3.68 & 40 16,000 0 
Mar. 25 2.32 1 61 22,400 l Injected 300 mg. sym. 
Mar. 31 2.72 >. 60 24,000 1 compound 
Apr. 7 > OS ». 70 6,400 1 Killed 

DOG 6, MALE, WEIGHT 6.0 KILOS. 

Dec 7 8.32 15.05 15,100 0 
Dec. 14 8.59 15.55 16,400 0 Splenectomy 
Dec. 19 8.54 14.75 40,000 0 
Jan. 11 6.83 12.00 31,200 0 
Jan. 30 6.24 10.50 16,000 2 
Feb 5 5.80 10.16 27,200 3 
Feb. 13 5.92 9.95 16,000 l 

Injected 150 mg. symmetrical di-isopropylhydrazine-hydrochlorid 
Feb. 14 6.10 10.10 20,000 1 
Feb. 17 5.82 11.80 22,800 0 
Feb. 20 4.48 9.25 23,200 2 Injected 200 mg. sym 
Feb. 22 4.16 8 43 16,000 0 compound 
Feb. 29 5.44 9.65 15,000 0 
Mar. 12 5.12 8.75 12,800 0 Injected 300 mg. sym 
Mar. 14 5.12 8 75 25,600 0 compound 
Mar. 18 4.32 8.45 12,000 1 Injected 300 mg. sym 
Mar. 24 3.60 7.10 25,600 compound 
Mar. 25 3.60 6.85 32,000 14 Dog died March 27 

DOG 15, FEMALE, WEIGHT 13.0 KILOS. 

Apr. 14 6.44 13. 58 14,000 0 Splenectomy on Apr. 16. 
Apr. 18 6.40 13.65 28,000 0 

Injected 180 mg. symmetrical di-isopropylhydrazine-hydrochlorid. 
Apr. 19 5.92 1.90 44,000 0 
Apr. 21 5.12 11.20 28,000 0 
Apr. 23 4.80 10.66 17,200 1 Injected 200 mg. sym 
Apr. 24 5.36 11.20 25,600 1 compound 
Apr. 26 4.80 8.60 25,600 4 
Apr. 29 3.44 7.98 36,000 6 
May 2 3.04 7.00 28,000 23 Injected 300 mg. sym 
May 5 3.36 6.70 25,600 2 compound 
May 9 3. 36 6.70 22,400 5 Injected 300 mg. sym 
May 21 4.00 7.42 18,200 2 compound 


Acetylphenylhydrazine 


anemia. 
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TABLE II.—DOG 7, MALE, WEIGHT 7.2 KILOS —(Continued). 


DOG 2, FEMALE, WEIGHT 7.8 KILOS. 


Date, Erythrocytes Hemoglobin Nucleated 
1923-24. in millions in grams Leukocyt erythrocytes. * Re 
Nov. 10 7.89 14 60 13,500 0 
Nov. 12 Injected 200 mg. symmetrical di-isopropy!hydrazine-hydrochlor 
Nov. 13 9.55 12.70 $3,350 ) 
Nov. 14 9.20 12.70 2? 400 > 
Nov. 15 8.57 11.45 23,400 
Nov. 16 6.88 10.90 17,850 2 
Nov. 17 6.30 11.00 25.700 16 
Nov. 19 Injected 150 mg. symmetrical di-isopropylhydrazine-hydrochlorid 
Nov. 20 6.69 10.55 18.900 >) 
Nov. 22 6.68 9 35 14.600 is 
Nov. 24 6.65 9 30 17.000 24 
Nov. 26 5.42 8 30 21.000 12 
Nov. 30 5.00 8 00 12.700 1 
Dec 3 3.46 7.13 16,200 i4 
Dec. 6 4.37 8 30 20.800 14 
Dec. 10 4.43 9 6S 15,800 i] Inic i gs 
Dee. 13 .. 10.73 14.000 6 compound 
Dec. 14 3.18 7.43 15,500 1 
Dec. 17 + OO 7.40 21,300 10 
Jan i ». 92 12 70 13,500 0 
Feb 4 7.20 13.80 14.000 Injected 180 mg. syt 
Feb. 10 6.40 12.70 12.800 9 | nd 
Feb. 13 5.12 9.75 12.800 7 
Feb. 16 5.60 11.05 21,000 at) 
Feb. 20 + 56 10.35 16.000 8 
Feb. 27 + 16 10.55 19.600 
Mar. 5 4.00 10.30 16,000 8 
Mar 11 5.44 12.70 16,000 3 Inje« ed 350 mg. sy 
Mar. 18 + 4 10.10 13,760 10 compound 
Mar. 24 3.84 8.00 19,200 o4 
Mar. 31 3.20 7.91 19,200 l 
Apr 7 4.00 8.65 19,200 l Dog a 
DOG 14, MALE, WEIGHT 11.5 KILOs. 
Apr 18 6.40 12.00 & O00 0 
Injected 170 mg. symmetrical di-isopropylhydrazine-hydrochlond 
Apr. 19 5.76 11.00 12.000 0 
Apr. 21 30 S 16,000 0 
Apr. 23 40 50 200 1? I 1 200 
Apr. 24 >» 2S 9 65 0.000 1 | i 
Apr. 26 4.32 8 42 OOo 
Apr. 29 $ 00 7.4 11,200 ( 
May 2 +. 30 8.00 1600 ed 250 
May 4 SO 12 16.000 p 
May 9 00 7 12.800 
May 21 + 00 7.54 12.800 


Dog 7. Three and three-quarters months after splenectom) 
(killed). Symmetrical di-isopropylhydrazine anemia. — Liver: 
Marked fatty change and slight fibrous change. Bone marrow 
Hematogenous pigmentation, cellular hyperplasia and nucleated red 
cells. Slight fatty change in the kidney. 

Dog 2. Unsplenectomized. Symmetrical di-isopropylhydrazine 
anemia. Liver: Numerous areas of complete necrosis of hepatic 
cells, moderate fatty degeneration, some hematogenous pigment 
and early sclerotic changes. Bone marrow: Hyperplasia and 


hematogenous pigment, a great many nucleated red cells in bone 
marrow. Kidney: Slight fatty degeneration in the tubular epi- 
thelium and early sclerotic changes. Cellular hyperplasia in the 
spleen, 
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THE SEDIMENTATION RATE OF ERYTHROCYTES. 


By I. T. Zecxkwer, M.D.., 
AND 


Goope B.S.., 


BOSTON, 
From the Laboratory of Pathology, Long Island Hospital, Boston 


THe rate at which red cells gravitate, when citrated blood is 
allowed to stand, has heen widely used in Germany and Scandi- 
navian countries as a clinical laboratory procedure of diagnostic 
value under the designation of B.S. test (Blutkérperchensenkungs- 
geschwindigkeit), or determination of the sedimentation rate of 
red cells. In general, it has been claimed to be of value in the 
diagnosis of malignant tumors, tuberculosis, acute inflammations 
and pregnancy. Gynecologists have particularly emphasized 
the usefulness of determining this suspension stability of the blood 
in differentiating acute from chronic infections of the pelvic organs 
as a guide for surgical interference, and in differentiating inflamma- 
tory from non-inflammatory conditions. In tuberculosis it has 
heen used as an indication of the extent of the process. It has 
likewise been claimed to be of diagnostic value in such a wide range 
of pathological conditions that it would seem that foreign inves- 
tigators have become overenthusiastic and that there is need for 
examining more critically just what are the limits of usefulness of 
the test. It was, therefore, with the aim of evaluating this procedure 
that a number of determinations were made on patients presenting 
a variety of conditions. 

The method as used by the Germans necessitates the use of cali- 
brated tubes of special dimensions, which are extremely difficult to 
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secure in America, and consequently but few determinations have 
been made in this country. Fahraeus,' who originated the method, 
employs a glass tube 17 cm. in length with internal diameter of 9 
mm. and graduated at 0.l-cm. intervals. Two cubic centimeters 
of 2 per cent sodium citrate solution are placed in the tube and 
blood from a vein is introduced up to the 10-ce mark. The tube 
is inverted to mix the blood with the citrate and allowed to stand. 
The height of the clear plasma layer above the column of red cells 
is read at definite intervals of time. Another method in common 
use abroad is used by Linzenmeier.2 It consists in using special 
tubes necessitating the use of only 1 cc of blood. The time is noted 
at which the level of red cells reaches definite marks, noted as mil- 
limeter height of the plasma column. Westergren® has originated 
another micro method, using special syringes, pipettes and stand. 

Because the German apparatus is practically unavailable and 
seems unnecessarily cumbersome, we have used a simple method 
which requires only ordinary apparatus. We have found that the 
sedimentation rate can be quite accurately and satisfactorily deter- 
mined with the commonly used 15 cc centrifuge tube graduated 
at 0.1 cc intervals. Slight inaccuracies, such as difference in diame- 
ters of tubes are negligible sources of error as it will be seen later 
that it is not justifiable to place any significance upon small varia- 
tions from the normal. 

In introducing a new method and therefore a new scale of readings 
for normal and pathological cases, we do not feel that we are intro- 
ducing unnecessary confusion, as no other method has yet become 
established in America, and even abroad the readings by different 
methods are not comparable on account of the fact that some 
investigators denote the amount of sedimentation at varying inter- 
vals of time, while others express the rate as numbers of hours 
and minutes required for the cells to reach various marks. Even 
when the former method is employed, since different investigators 
use tubes of different diameters and read the column of plasma 
as centimeters in height instead of the volume in cubic centi- 
meters, comparable results are not obtained, and consequently 
readings considered as a standard of normal by one method are 
not applicable to interpretations of rates determined by other 
methods. The method we have used, in which the reading is 
expressed as cubic centimeters of red cells in definite intervals of 
time requires less effort than one in which repeated examinations 
of the tube are necessary to determine the time at which the cells 
reach given points, and the unit being a standard one of volume does 
not necessitate the use of a tube of special caliber. 

Procedure. ‘I'wo cubic centimeters of 3 per cent sodium citrate 
solution are placed in a 15-ce centrifuge tube graduated at 0.1 cc 
intervals. Blood from the patient’s vein is allowed to run in up to 
the 10 ce mark. The tube is inverted in order to mix completely 
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the blood and citrate, and the mixture is allowed to stand. The 
time is noted. Readings of the height of the red cells are made at 
the end of one hour. If the height of the plasma is found to be 
slightly above or below the 10-ce mark, the readings for the red 
cells are corrected accordingly. It is to be noted that readings in 
this method are for cubic centimeters of red cells, as in the centri- 
fuge tubes the readings progress upward, while the special German 
tubes are calibrated downward and readings are made of the plasma 
column. 

Results. ‘The difference in sedimentation rates of different bloods 
is often quite spectacular, and from numerous determinations it is 
evident that an increased rate has definite pathological significance. 
The reading at the end of twenty-four hours appears to have but 
little value, except to indicate cell volume, this reading being 
directly proportional to the volume per cent of cells in the blood. 
The reading at the end of one hour is the most important one and 
the one we have taken as a standard. Probably a half hour reading 
in addition would be a good procedure, as within the first hour the 
difference between normal and pathological blood is most striking, 
and in cases with very rapid rates almost the maximum amount 
of sedimentation occurs in this short interval, while in normal 
blood the sedimentation has often scarcely begun. 

Observations have been made in 125 individuals, and from these 
it has been possible to form an estimate of the value of the procedure, 
and to obtain a fair idea of the normal range and the readings in 
various pathological conditions. In Tables I, II, III and IV, 
cases have been grouped according to the rate of sedimentation. 
It will be seen that in Table I, comprising cases with the fastest 
rates, every case showing a rate faster than 4.5 cc was associated 
with pregnancy, malignant tumor, tuberculosis, or inflammatory 
exudate. The zone from 4.5 to 5.5 cc as charted in Table II and 
indicated in chart by a shaded zone, includes chiefly pathological 
cases but also a few doubtful cases. In this zone 21 out of 28 
cases fell under the category of cancer, pregnancy or inflammation, 
only 7 showing no definite evidence of these conditions though they 
were far from normal individuals, so that there is a high degree 
of probability that a person having a rate under 5.5 and above 
4.5 cc has one of the above conditions present. Table III and IV 
give the types of conditions associated with the slower rates, only 
occasional cases of inflammation, tumor, or pregnancy falling within 
these zones. Many healthy individuals have a very slow rate. 
This apparently has no significance, only the increased rate being 
of importance. 

The chart represents graphically the upper and lower limits of 
sedimentation rates in different conditions grouped under five heads, 
the range being: (1) from 3 to 6 cc in tuberculosis; (2) from 3 to 6 ce 
in acute inflammatory processes other than tuberculosis; (3) from 
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2 to 7 ce in malignant tumors; (4) from. 3 to 8 ce in pregnancy; 
(5) from 4.5 to 9.8 ce in all other conditions. Although the range 
in each condition is wide, the average rates of 4.2 ce in cancer, 
1.3 ce in acute inflammatory processes, and 4.4 ce in tuberculosis 
are far below the average of 7.1 cc in the fifth group which includes 
largely healthy people. 
TABLE 1.—CASES SHOWING SEDIMENTATION RATE OF 2 TO 4.5 €¢ 
IN FIRST HOUR. 
No. ce red 
Case gs Age Chief clinical and pathol | findings oom nee 
first hour 
18 M. 15 Chronic pulmonary tuberculosis for eight years 1.34 
19 M. 61 = Autopsy Pulmonary tuberculosis with cavitation t.15 
pleural effusion 
21 F. S4. Autopsy Epithelioma of face; chronic pulmonary 3.88 
tuberculosis 
33 F. 22 Pregnant, at term 3.90 
35 F. 73 ~=Autopsy Extensive epithelioma of ear; pulmonary £.00 
tuberculosis with cavitation 
37 M. S4 Autopss Carcinoma of ampulla of Vater, many 3.40 
metastases in liver 
41 F. 60 Autopsy: Advanced carcinoma of uterus, formation 5. 20 
of rectovaginal fistula 
$2 F. 60 Pelvic tumor, probably rcinoma 3. 40 
47 F. 13 Autopsy Epidermoid carcinoma of buceal cavity; 3.40 
no metastases 
60 F. 47 Autopsy: Carcinoma of cervix, extension to bladder 3.60 
and rectum 
64 M. 65 Epithelioma of ear t 00 
65 M. 58 Carcinoma of pancreas; cachexia 2.10 
71 F. 65 Carcinoma of breast; axillary lymph nodes involved t 40 
s4 F. 7 Acute tonsillitis; gonocoecic vaginitis 4 40) 
89 M. Bronchopneumonia 1.40 
93 M. 68 Autopsy: Pulmonary tuberculosis, lobar pneumonia 3.00 
with lung abscess; before death: white blood cells 
50,000; polymorphonuclears, 95 per cent 
94 M. 6 Acute cervical lymphadenitis; white blood cells, 18,000 3.80 
96 M. 63 Carbuncle of neck; extensive cellulitis 1.10 
100 F $8 Carcinoma of stomach resected; autopsy: Metastases 3.00 
in lymph nodes, acute miliary tuberculosis of lungs, 
abscess of leg with cellulitis (hemolytic streptococ 
cus 
101 F. 70 Syphilis; aortic aneurysm 4. 20 
103 F. 33 Carcinoma of uterus; extension to bladder; distant 4.20 
metastases 
108 M. 57. Advanced pulmonary tuberculosis 4.10 
110 M. Pyonephrosis; very septic 1.40 
21 M. 37 _ Postoperative infection of skin graft; very septic +. 30 
123 M. 53 Advanced pulmonary tuberculosis §. 40 
125 M. 65 Sarcoma of jaw, sloughing 3.00 


The clinical diagnoses of these patients have in many cases been 
corroborated by autopsy, and the postmortem findings gave proof 
that the increased rate parallels the severity of the process. These 


OF 4.5 TO 5.5 


olumns define upper and lower limits of readings in various conditions. 
transverse lines indicate the average for each group. 


“ABLE II.— CASES SHOWING SEDIMENTATION RATES 
IN FIRST HOUR. 
No cc red 
Ase cells sedi- 
( clinical logics 
No, sex ge hief clinical and pathological findings menting in 
first hour 
10 F. 22 Pregnant eight months 5.42 
13 F. 67  Uleerating epidermoid carcinoma of umbilical region 
14 F. 56 Carcinoma of uterus; metastases in femur and pelvic 5.04 
bones 
17 M. 50 Epidermoid carcinoma involving scrotum and mons 5.30 
pubis 
22 M 53 Syphilis; early pulmonary tuberculosis 1 64 
23. M. Alcoholism 
27 M 62 Cataract 5.30 
3Y I, 51 Carcinoma of breast, metastases in lungs 5.40 
M 29 Chronic pulmonary tuberculosis 5.00 
14 M. 51 Multiple sinuses of perineum, probably tuberculous 
16 I 10 Pregnant three months; syphilis; gonorrhea 5.10 
61 M Autopsy Acute colitis 1.70 
bb M 26 (;. ¢. urethritis 5.10 
67 M s4 Arteriosclerosis; inguinal hernia 5.20 
72 M «Chronic arthritis 5.00 
83 SO Autopsy Confluent bronchopneumonia 1.90) 
S7 M Alcoholism 90 
0 M 36 Advanced pulmonary tuberculosis 1.70 
91 M {1 Syphilis; secondaries 4.50 
95 M 52 Perinephritic abscess of many months’ duration 5.10 
02 71 (utopsy Seirrhus carcinoma of breast; axillary 5.10 
lymph nodes involved 
06 I 28 Pregnant eight months 1.70 
O07 NI 6) (hronic pulmonary tuberculosis 1 60 
OY M 70 Cerebral hemorrhage terminating in death t 60 
11 | 69 Syphilis; catarrhal jaundice 1.00 
10 M 65 Pulmonary tuberculosis; pleural effusion 1.50 
20 I 23 =Pregnant eight months SO 
24 M 4 Acute miliary tuberculosis £00 
RANGE OF SEDIMENTATION RATES. 
9.5 
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NORMAL 
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results are consistent with the findings of many foreign investiga- 
tors. Apparently increase in blood fibrinogen associated with tissue 
destruction is the most important factor determining the increased 
sinking rate of the red cells, according to the work of Fahraeus,' 
Levinson,‘ and others. In our cases certainly the rate has been 


TABLE III.—-CASES SHOWING SEDIMENTATION RATES OF 5.5 TO 8 cc 
IN FIRST HOUR. 


No. ec red 


ag Sex. Age Chief clinical and pathological findings. panna 

first hour 
l M. 68 Arteriosclerosis; varicose veins 6.75 
2 F. 66 Arteriosclerosis; old hemiplegia 5.70 
3 F. 76 Hypertension 6.10 
4 M. Hypertension 6.53 
5 M. 63 Hypertension; varicose veins 6.16 
6 M. 71 Glaucoma; mitral regurgitation 7.44 
11 PF. 28 Pregnant four months 6.44 
12 F. 29 Pregnant five months 7.52 
16 M. 74 Obstruction of sigmoid; carcinoma 7.50 
20 M. 73 Undetermined laryngeal condition 6.95 
25 M 58 Carbuncle of neck; healed tuberculosis 5.72 
28 M. 61 Arteriosclerosis 7.90 
30 M. 38 Alcoholism; varicose veins 7.10 
36 M. 66 Chronic pulmonary tuberculosis 5.90 
38 M. 64. Kiphosis; tuberculosis of hip and elbow, healed 6.90 
40 M. 66 Autopsy: Chronic myocarditis 6.50 
45 F. 25 Early pregnancy 6.00 
48 F. 23 Pregnant six months 6.10 
49 F. 23 Healthy 7.80 
51 M. 65. Arteriosclerosis; chronic arthritis 7.10 
52 M. 59 Varicose veins; chronic bronchitis 7.90 
53 M. 60 Varicose veins 6.10 
54 M. 57 Scoliosis 7.80 
55 M. 71 Hypertrophic arthritis 7.70 
58 F. 71 Chronic nephritis 7.40 
68 M. 16 Chronic endocarditis; rheumatic 6.90 
69 M. 47 Paralysis agitans 6.20 
7 M. 81 Arteriosclerosis 5.90 
77 M. 65. Arteriosclerosis 7.90 
79 M. 76 Ununited fracture 6.30 
81 F, 55 Chronic nephritis 6.10 
82 M. 26 Syphilis 6.60 
85 M. 55. Auricular fibrillation 7.10 
92 M. 52 Syphilis; old hemiplegia 7.60 
97 M. 63 Healed tuberculosis; hernia 7.40 
98 M. 45 Diabetes 7.60 
104 F, 69 Chronic arthritis 7.00 
105 F. 69 Paget's disease of breast 6.70 
112 F. 59 Diabetes; old hemiplegia 7.50 
113 F. 83 Chronic arthritis; diabetes 6.60 
114 M. ; Diabetes 6.30 
115 M. 80 Diabetes; old hemiplegia 6.60 
116 M. 41 Amyotrophic lateral sclerosis 7.60 
117 F. 29 Pregnant six months 6.20 
122 M. 61 Carcinoma of cardia; metastases in liver and lungs 5.60 


(autopsy) 
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nearly proportional to the amount of tissue destruction resulting 
from tumor or inflammatory exudate, cases of scirrhus carcinoma 
of the breast giving relatively slow rates, while highly invasive or 
ulcerating tumors though small in size have given high rates, and 
low-grade widespread inflammatory processes giving much slower 
rates than a smaller but more destructive inflammatory lesion. 
Likewise our determinations of plasma fibrinogen in these cases 
have in general shown high values of fibrinogen coincident with 
increased rate of sedimentation. Patients having marked decrease 
in number of red cells tend to have more rapid rates, but this 
factor of cell volume was found to be less important than might be 


supposed. 


TABLE IV.— CASES SHOWING SEDIMENTATION RATES OF 8.0 TO 9.S CC 
IN FIRST HOUR. 


No cc red 

Case Sex Age Chief clinical and pathological findings Reno 

first hour 
7 F. 31 Healthy S.00 
S M. 29 Healthy 9 80 
9 26 Healthy 8.45 
15 F, 68 Fibroid of uterus; old hemiplegia 8.00 
24 M. 24 Fistula in ano 9.00 
26 M. 56 Alcoholism 9 51 
29 M. Healthy 8.70 
31 M. 63 Paralysis agitans 9.00 
32 M. 22 Syphilis; primary lesion 8.00 
34 I. 22 Postpartum one month 8.20 
50 F, 35 Healthy 8.70 
56 M. 19 Healthy 8.70 
57 M. 33 Healthy 9.10 
59 M. 35 Healthy 9.10 
62 M. Hernia 8.00 
63 M. 51 Varicose veins 8.00 
73 M. 30 Chronic urethritis 8.70 
74 M. 22 Gonorrheal urethritis 8.90 
75 M. 49 Transverse myelitis 8.10 
76 M. 71 C. N.S. lues 8.00 
78 M. 46 Tabes 8.30 
SO F. 28 Healthy 8.50 
86 M. 58 Hernia 9.10 
SS M. 60 Spastic paraplegia 8.70 
99 M. 30 Renal calculus 8.10 
118 M. 27 Hernia 8.10 


Discussion. ‘The fact that there is no sharp demarkation in sedi- 
mentation rate between normal and pathological cases indicates the 
limitations of usefulness of this test. Apparently the difference 
in rate between different people, irrespective of pathological condi- 
tions, is great, and numerous factors enter into the phenomenon 
even in health, such as the physical and chemical conditions of the 
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blood, volume relations of cells and plasma, and physiological varia- 
tions in the individual. For any one person, repeated determina- 
tions over a long period of time indicate that the rate is nearly 
a constant quantity, altered only slightly under physiological condi- 
tions, being slightly accelerated during menstruation, and tending 
to be slightly more rapid in women than in men, and less rapid in 
children than in adults. 

This test is in no sense a specific one for tuberculosis, tumor, 
or any other condition, and it is not justifiable to lay stress upon 
small variations. However, it seems to be of definite value in diag- 
nosis and prognosis, if it is used, like a blood count and other 
laboratory tests as an aid, to be used in conjunction with other 
procedures. It would seem to be of particular usefulness to apply 
the test to the same individual at different times during the course 
of an infection or the progress of a tumor, since, the rate in a norma! 
person being almost a constant value, when in the course of a disease 
the rate becomes more rapid, it is definitely due to an increase in 
the pathological condition. 

Summary. A simple method is described for determining the 
sedimentation rate of erythrocytes. 

There is an increased rate associated with pregnancy, malignant 
tumors, tuberculosis, and acute inflammatory conditions. 

In pathological conditions where there is an increased rate of 
sedimentation, the rate bears a relation to the amount of tissue 
destruction. 

The test is advocated as an aid in diagnosis and prognosis when 
used in conjunction with other procedures. 
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BLOOD-SUGAR RETENTION IN CARCINOMA.* 


By Tuomas C. Ketiy, A.M., M.D., 


ASSOCIATE IN MEDICINE, UNIVERSITY OF PENNSYLVANIA, 
PHILADELPHIA. 


NEARLY forty years ago, Freund,' in examining the blood of 
patients suffering from carcinoma, pointed out that, in nearly all 


* Read at the Forty-first Annual Meeting of the American Climatological and 
Clinical Association, Atlantic City, N. J., May 1, 1924. 
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such cases, there was present a hyperglycemia, and concluded that 
such a finding in the blood was more or less evidence of that disease. 

Five years later, Trinkler,? in analyzing the blood sugar in 109 
cases, comprising various diseases, concluded “that the blood of 
cancer patients shows in general a relatively large percentage of 
reducing substances, particularly glucose, and that the carcinoma- 
tous diseases of the inner organs, show a larger quantitative increase 
in blood-sugar concentration, than do cancers of the skin and 
mucosa.” 

Matrai* however, reporting about the same time as Freund, main- 
tained that such a hyperglycemia was not so much characteristic 
of cancer, as it was of the secondary anemia which accompanied 
the disease. 

With the advent in recent years of more refined methods of labora- 
tory investigation, the blood properly became a fertile field for the 
qualitative and quantitative estimation of various products of 
metabolism, both as an aid to diagnosis, and also as a means of 
prognosticating the future in known diseases. It was but natural 
therefore, that attempts were made to determine the behavior of the 
concentration of the sugar in the blood after the administration 
of a definite amount of glucose, not only in health, but also in those 
diseases supposedly associated with an initial hyperglycemia. 

Jacobson,‘ among the first to recognize the importance of such 
investigations, observed, in 14 normal persons, that, after the oral 
administration of 100 gm. of glucose, an increase in blood sugar 
occurred within five minutes, reached its height in thirty minutes, 
and then declined to its normal level, usually in two hours. 

Hopkins,> Hamman and Hirschmann® with approximately the 
same technic, found practically similar results in health, and also 
observed that there was a more or less distinctive curve of hyper- 
vlycemia in certain diseases, such as diabetes, carcinoma, nephritis, 
various endocrine disturbances and certain infectious diseases. 

Since then numerous other investigators have reported their 
indings with the use of what has since been known as the sugar- 
tolerance test. McCaskey,’ in an analysis of 31 cases of hyper- 
thyroidism, found that the blood-sugar content was increased within 
wo hours from 50 to 200 per cent. Edwards,‘ after an analysis of 

9 cases of carcinoma, concluded that the test seemed to have 
reater value in eliminating cancer, than in proving its existence. 
‘ohdenburg, Bernhard and Krehbiel,® who in the more recent of 
heir two communications, made an elaborate study of sugar 
\obilization bases on 228 cases of numerous diseases, and concluded 
a modification of their earlier view) ‘that there is no fixed type of 
‘action even in metabolic disturbances, absolutely similar curves 
‘ing found in conditions as widely different as diabetes, tubercu- 
sis, epithelioma and pregnancy.’’ Langston,’ in an analysis of 
4 patients, of whom 53 had carcinoma, in his list of conclusions, 
VOL. 169, No. 2.—FEBRUARY, 1925 8 
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says that “carbohydrate metabolism is disturbed by carcinomatous 
growth, apparently in the same way as in certain endocrine disturb- 
ances, and that there is no sugar-tolerance curve definitely charac- 
teristic of carcinoma; but most cases of carcinoma give a certain 
type of curve which is found in comparatively few other conditions, 
including tuberculosis, diabetes mellitus and hyperthyroidism.”’ 
Spence! and Cammidge” also remarked on the hyperglycemia 
present in carcinoma, the former ascribing it to the hyperglycemia 
of old age, and the latter explaining it on the grounds of a faulty 
functioning of the endocrine glands. 

Somewhat different results were reached by Friedenwald and 
Grove," who, in their more recent article, conclude: “From our 
further study of the blood-sugar tolerance test in malignant as well 
as in benign diseases of the gastrointestinal tract, we are more 
fully convinced that the test may be utilized to great advantage as 
a means of differentiating between these affections, and that while 
it cannot in any way be considered specific for carcinoma, when 
taken into consideration with the other clinical evidence, it may 
serve as a Valuable aid in diagnosis in obscure cases of carcinoma of 
the gastrointestinal tract.” 

For the past few years at the suggestion of Dr. Sailer, we have 
been doing the blood-sugar tolerance test on what cases seemed 
desirable, on our service at the Philadelphia General Hospital. 
The number of such reports not being sufficiently numerous to 
admit of any definite conclusions, I have recently investigated a 
series of 48 cases at the same institution, with the hope that we might 
arrive at more definite information as to the value of the test as a 
routine procedure in the aid to diagnosis of diseases of the gastro- 
intestinal tract, as well as in suspected malignancy elsewhere in the 
body. Besides the cases recently examined, I have included in 
this report, 14 cases tested by Dr. Campion while on our service a 
few years ago, and 6 case reports from Dr. Sailer’s service at the 
Presbyterian Hospital, to both of whom I wish to acknowledge m) 
indebtedness for permission to use their results. 

As such a test to be useful in general hospital practice, must be 
simple, I have followed the plan recommended by Rohdenburg and 
others, of giving in the morning, after a twelve-hour fast, 100 gm 
of glucose dissolved in 300 cc of coffee, without additional sugar o1 
cream. The blood was withdrawn from the vein just before the 
ingestion of glucose, again in forty-five minutes and a third speci 
men in two hours; the several specimens being immediately sent 
to the laboratory and examined under the direction of Dr. Karr, b: 
his assistant, Miss O’Neill, to whom I am also indebted for thei 
kindness in allowing me so suddenly to increase their already arduou 
duties. In the examination, the Folin-Wu method of determinatio: 
of blood sugar was used. 

We followed the technic of the simple administration of 100 gn 
of glucose, instead of the possibly more refined use of a certai 
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amount of sugar per kilo of body weight, as advocated by Janney 
and Isaacson," as the latter method seemed to me to offer no addi- 
tional advantages. ‘The test, being a functional one, shows more 
sources of error, to my mind, in not how much is given, but how 
much is absorbed in a given time, and there would be no more 
certainty of a small, thin person absorbing, say 1.75 gm. per kilo 
of body weight, than there would be if the fixed amount of 100 
gm. were administered. This failure to control with exactitude the 
absorption of any substance given by mouth, may explain the great 
variation in its concentration in the blood, and is a serious draw- 
back to the dependability of the test. 
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\, represents the average curve of 28 cases of carcinoma of the gastrointestinal 
B, represents the average curve of 37 cases of carcinoma elsewhere in the 
dy. C, represents the average curve of 14 cases of various other diseases. 


In the whole series of 79 cases upon which this report is based, 
ere were 28 cases of carcinoma of the gastrointestinal tract, of 
hom 11 were proven either by autopsy or at the time of operation, 
id the remaining 17 suggestively so by the positive roentgen-ray 
ud clinical findings. There were 37 cases of carcinoma involving 
tions of the body other than the gastrointestinal tract, which 
cluded 17 affecting the face, mouth and tongue, 4 the breasts, 
ud 9 the male and female generative organs. The remaining 14 
ses were done as opportunity offered, and comprised a few of 
thritis and arteriosclerosis, and 6 of tuberculosis, one of which 
volved the intestines. 
Reviewing the cases of carcinoma of the gastrointestinal tract 
me, of which, as I have mentioned, there were 28, one is imme- 
(iately surprised with the low fasting estimation of blood sugar— 
the average being 98 mg. per 100 cc of blood, and with only 6 cases, 
owing a reading of over 110 mg. per 100 cc. Parenthetically this 
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was true also of a large series of cases of carcinoma of the stomach 
occurring over a period of several years having only a single esti- 
mation of the blood sugar recorded—-at least 75 per cent of whom 
were well within the normal limits. The average curve of the 28 
cases referred to, showed a reading of 98 mg. fasting, 196 mg. in 
forty-five minutes and 179 mg. per 100 ce of blood at the end of 
one hundred and twenty minutes, a curve which taken as a whole 
is quite suggestive and in keeping with the findings of Friedenwald 
and Grove. The individual cases however showed considerable 
variation, so marked that one wonders at the possible solution. 
It was apparent early in our investigations, that a fact which | 
always believed might have some possible influence on the degree 
of hyperglycemia, namely, the degree of cachexia, played very 
little part, as the case with the greatest response to the test was one 
in which the patient had a large mass in the epigastrium with attach- 
ment to the left lobe of the liver, in whom there was only moderate 
cachexia, and a man who was extremely emaciated, with a hemo- 
globin of 37 per cent, had a response of 93 mg., 150 mg., and 125 
mg. per 100 cc, at the three different periods of the curve. So too, 
the amount of involvement of the carcinomatous process seemed 
to have little influence, as one of the cases with little involvement 
of the stomach had a marked hyperglycemia, and another examined 
about the same time, with marked involvement of the liver, gall- 
bladder, esophagus and stomach, showed a response well within the 
supposed normal limits. The degree of involvement of the kidney 
at the time of the test was not sufficiently investigated to draw 
any definite conclusions, as measured in terms of the examination 
of the urine, it was apparently of no significance, those with 
marked sustained hyperglycemia, for the most part showing nm 
signs of nephritis. The average age for all the cases of carcinom: 
was fifty-nine years; of the ones involving the gastrointestina 
tract there were 21 males and 4 females and 23 whites and 2 blacks 
the other cases of carcinoma were almost equally distributed betwee: 
the sexes, with the same high preponderance of the white over th: 
colored race. 

In considering the cases of carcinoma involving other portions « 
the body than the gastrointestinal tract, we are again amazed a 
the great variation in the response to the test. In this series the: 
were 37 cases, with an average curve of 95 mg., 164 mg. and 146 m; 
per 100 cc at the three periods of examination, a curve lower in a 
its components than that found in cases of involvement of t! 
gastrointestinal tract, but showing in a lower degree the san 
general tendencies. Here, also one could not gauge the degr 
of hyperglycemia, either by the extent of the disease, by its situ- 
tion or by the condition of the patient. There were 4 cases of ca’- 
cinoma of the cervix, 2 of whom had a history of bleeding apparent 
relieved by radiation, but in only one was there a suggestive cur 
of hyperglycemia. 
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Of the remaining 14 cases of diseases other than carcinoma, the 
average curve was 84 mg., 154 mg., and 125 mg. per 100 cc of blood, 
showing a still lower reading than the average of the two previous 
series of the carcinomas, but here also was there the same general 
tendency to a return to the normal level within the 120-minute 
period. In this series there was 1 case of arthritis deformans, which 
showed a response to the glucose administration of 80 mg., 240 mg., 
220 mg and 160 mg. per 100 cc of blood, a curve supposedly typical 
of carcinoma, and also one of a chronic ulcerative process of the 
leg, which gave a marked increase of the concentration at the end 
of forty-five minutes, and a still higher reading at the end of two 
hours. In this group there were 6 cases of tuberculosis, 1 with 
involvement of the intestines and the remaining 5 affecting to a 
marked degree the lungs. The average curve for the entire number 
was 87 mg., 131 mg., and 117 mg. per 100 ce of blood—figures 
which, if allowing of any conclusion, would indicate very little 
sugar retention. 

Of the whole number of 65 cases of carcinoma, in spite of the 
high concentration of sugar in the blood, glycosuria was present 
in only 4 cases, in all of whom there was a concentration of sugar 
in the blood of 200 mg. or over, per 100 cc, at the end of the 
15-minute period. 

Rearranging our cases and dividing them into the three groups 
or types followed by Rohdenburg, Friedenwald and their co-workers, 
we again find some variation from their published results. In this 
classification, in Type I, the blood sugar at the end of the 45- 
minute interval, rises above the zero-hour figure, and at the end of 
the 120-minute interval is as high or higher than at the 45-minute 
interval. In Type II, the rise in the 45-minute interval occurs as in 
‘Type I, but at the 120-minute interval the curve falls almost or 
mpletely to the original figure. In Type III, the initial sugar 
meentration is higher than or the same as that at 45-minutes, 
and the 120-minute interval shows a return to the original figure 
ore or less completely, sometimes going even higher. Classifying 
cur cases according to these three types, we find: 


Type I. Type II. Type III. 
arcinoma of gastro-intestinal tract; 
28 cases 13 (46.4%) 11 (39.3%) 4 (14.3%) 
arcinoma elsewhere: 
37 cases ; . 16 (43.2%) 21 (56.8%) 
ther diseases: 
l4cases .. . 4 (28.6%) 9 (64.3%) 1( 7.1%) 


lhe cause of the delayed tolerance curve or altered metabolism 
in cancer is still somewhat obscure. Besides the various suggestions 
ol cred in the beginning of this paper, two possibilities have beeen 
mede by Dr. Charles E. Simon. One is that it is caused by the 
in reased demand of the growing tumor for carbohydrates, and the 
second, that a hormone is liberated by the carcinoma, thus impair- 
iny the power of the tissues to oxidize sugar. A third possibility is 
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that suggested by Langston, “that a specific hormone is liberated 
by the carcinoma cells, which acts to accelerate the process of 
glycogenolysis, or retard the process of glycogenolysis, or both, 
either directly, or by acting upon one or more of the endocrine organs 
or the vegetative nervous system.” 

Summary. In view of the great variation in the individual 
records of our cases, I am still unable to arrive at any satisfactory 
conclusion as to the value of the sugar-tolerance test as a routine 
help in the clinical diagnosis of carcinoma. Our technic was as 
nearly perfect as it could be under the circumstances; the blood 
was withdrawn by one worker, Dr. Suravitz, who was not only 
very skilful in his manipulations, but extremely insistent that the 
specimens be examined promptly. From our observations, neither 
the site of the disease, the extent of the process, or the general 
condition of the patient, seemed to show any constant index as to 
the degree or duration of the concentration of sugar in the blood. 
It may be that the condition of health of the kidney may have some 
marked influence on the test, not only in carcinoma but in other 
diseased conditions; but in our series of cases, measured by the 
examination of the urine and not by the chemical analysis of the 
blood, the role of the kidney seemed to be unimportant. 

Therefore, while patients suffering from carcinoma show an 
average higher degree of blood-sugar concentration than is usually 
the case, the great variation in the individual records, as well as 
the fact that equally high, if not higher responses to the oral admin- 
istration of sugar, may occur in so many other conditions (focal! 
infections, arthritis, diabetes, endocrine disturbances), leads me to 
conclude, that the blood-sugar tolerance test as a clinical aid in the 
diagnosis of cancer is of suggestive value alone, and that only whe 
taken in conjunction with other and more positive clinical an 
laboratory data. 

INDIVIDUAL CASE RECORDS. 


Meg per 100 ce of blood 


Fasting 45 minutes. 120 minutes 
Carcinoma of 
Stomach 90 1S6 143 
Stomach and esophagus 112 149 180 
Stomach 90 240 200 
Rectum with metastasis to liver 05 135 135 
Stomach and liver . 95 190 140 
Rectum . 110 180 140 
Rectum . 90 100 100 
Stomach and liver . 65 200 150 
Stomach : 128 385 290 
Stomach 93 150 125 
Stomach 105 445 445 
Stomach and esophagus 121 200 250 
Stomach (general abdominal) 111 250 210 
Stomach 64 186 187 
Stomach 105 160 125 
Stomach 130 210 169 
Stomach 75 340 300 


Stomach 120 250 160 


KELLY: BLOOD-SUGAR 


Carcinoma of 


RETENTION IN 


Mg 


Fasting. 


Stomach 105 
Stomach 95 
Stomach 75 
Stomach 75 
Stomach 75 
Stomach 110 
Stomach 65 
Stomach 150 
Stomach a 
Rectum 95 
Jaw 90 
Lower lip 9S 
Cheek ‘ SO 
Tongue and cheek 100 
Nose and both cheeks 75 
Nose, with pernicious anemia 9 
Face and forehead 115 
Lip metastasis to neck to) 
Tongue and floor of mouth 85 
Floor of mouth—metastasis to neck 110 
Lip—infiltration of neck and jaw S86 
Lip— metastasis to neck 105 
Neck (parotid metastasis to lungs SO 
Left ear and neck 110 
ar and scalp 
Scalp 90 
Pharynx O4 
Orbit 100 
Breast 
Breast 135 
Breast 43 
Breast 45 
Breast OO 
Cervix 100 
Cervix S7 
Cervix 120 
Cervix 90 
Uterus 145 
Bladder and prostate 75 
Penis 95 
lesticle 
Prostate 110 
Leg (pathological report) 95 
Sarcoma of: 
Tibia S5 
Ankle (angiosarcoma) 100 
ymphosarcoma 93 
ibrosarcoma of thigh 93 
rolich’s syndrome 92 
hronic inflammatory ulcer of leg 100 
iberculosis of intestines ; 100 
ilmonary tuberculosis and enteritis 85 
ilmonary tuberculosis and laryngitis 90 
ilmonary tuberculosis 65 
ilmonary tuberculosis 90 
ilmonary tuberculosis 85 
ronie ethmoiditis 62 
teriosclerosis sO 
thritis deformans SO 
teriosclerosis 75 
thritis and arteriosclerosis 8O 
ility 85 


CARCINOMA 223 


per 106 ce of blood 


15 minutes 120 minutes 


110 165 
120 
120 125 
200 165 
150 100 
116 1S0 
220 260 
210 130 
120 
170 166 
150 120 
136 140 
140 
240 252 
200 254 
150 140 
190 100 
150 160 
120 SO 
175 156 
145 118 
160 145 
220 200 
180 150 
150 125 
146 150 
104 160 
25 125 
120 90 
265 170 
135 130 
134 130 
150 155 
145 120 
140 130 
60 
120 105 
260 150 
135 140 
110 125 
95 120 
140 1458 
220 200 
150 100 
150 
ISO 190 
100 100 
100 
180 175 
140 140 
110 140 
115 110 
120 75 
135 110 
165 125 
146 140 
140 120 
40 220 
120 110 
178 100 
60 90 
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A DISCUSSION OF THE CLINICAL AND LABORATORY CLIN- 
ICAL FINDINGS IN CERTAIN CASES OF OBSTRUCTION 
IN THE UPPER GASTROINTESTINAL TRACT.* 


THe ROLE or BLoop CHEMISTRY IN DIAGNOSIS, PROGNOSIS ANI 
TREATMENT OF THIS CONDITION. 


By S. McVicar, M.D., 


DIVISION OF MEDICINE, MAYO CLINIC, ROCHESTER, MINNESOTA. 


THE clinical importance of gross disturbances of motor functio1 
of the upper gastrointestinal tract is well established. I nterruptio: 
of this function may be due to obstruction by malignant or inflam 
matory infiltrations, or to exhaustion (decompensation) of th: 
muscle above organic lesions which only partly occlude. It ma 
follow operations such as gastroenterostomy. When stasis occu! 
postoperatively, it may be due to mechanical obstruction such a 
the kinking of one or both loops of the jejunum. Not infrequent! 


stasis appears to be due to a temporary paresis of the muscular 


tube, and after a longer or shorter refractory period, function 
restored. The prognostic significance of stasis has been emphasiz« 


by Berkman,! who has shown that appropriate preoperative care, 
directed to cleansing lavage of the stomach, allowing a reasonable 


e 


time for the recovery of muscle tone, and the restoration of a positi' 
water balance, has led to a remarkable lowering of operative mo 
tality. Simple measures suffice for the majority of cases. Intensi 
study has revea'ed a group showing more profound disturban 
and the studies here reported have to do with the clinical and labor 
tory investigation of the cases of severe toxemia. 


* Read before the American Gastro-enterological Association at Atlantic ‘ 
May 5-6, 1924. 


t 
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An historical and critical review of the experimental work on 
high intestinal obstruction has been made by Ellis.) Mayo Robson" 
credits Morgagni with the first reference to tet anoid symptoms 
occurring with diseases of the stomach. Kussmaul” gave the first 
clinical description of gastric tetany. Until quite recently, clinical 
descriptions of severe toxemia in cases of obstruction have appeared 
under the title of “gastric tetany.” As a rule, the organic lesion 
associated has been at or just above or below the pylorus, where most 
organic lesions of the upper gastrointestinal tract occur. Mayo 
Robson describes a fatal case of stasis with tetany, in which a dilata- 
tion of the small intestine to the middle of the jejunum was found 
at necropsy. Below this point, the gut was collapsed, although no 
actual obstruction could be found, and he suggests the possibility of 
paralytic ileus as the cause of the symptoms. Rodman" describes a 

case in which tetany appeared on the eleventh day after a gastroen- 
terostomy had been made for duodenal ulcer; the patient recovered 

In 1914, Tileston and Comfort'* found a high non-protein nitrogen 
in the blood in cases of intestinal obstruction in animals. In 1915, 
Wilson’? and his associates reported high alveolar carbon dioxid 
tension in tetany following parathyroidectomy in dogs. McCann" 

showed that, in cases of pyloric closure, the alkaline reserve of the 
blood increased rapidly until death. In 1920, McCallum" found 
that pyloric occlusion in dogs resulted in a marked fall in the plasma 
chlorids. Hastings, Murray, and Murray" confirmed the findings 
of a high plasma carbon dioxid combining power, and of a striking 
fall in the plasma chlorids in dogs subjected to pyloric closure. 
‘These important laboratory findings, namely, high non-protein 
nitrogen, high carbon dioxid combining power of the plasma and 
low blood chlorids, have been reported by Haden and Orr® !° in 
3 patients who developed acute symptoms following gastro- 
enterostomy. Murray” reports the same findings in 5 patients 
with organic obstruction at the pylorus. He emphasizes vomiting 
as a factor in producing the disturbance in the acid base equilibrium. 
Brown, Eusterman, Hartman, and Rowntree? report 11 cases from 

‘ Mayo Clinic in which marked toxemia occurring with upper 
intestinal stasis, showed characteristic changes in the laboratory 

lings. They have defined the clinical picture as characterized 
by (1) vomiting, (2) evidences of dehydration, (3) tetany-like mani- 
fe tations, and (4) features of shock and uremia. They stressed 
th: definite evidence of renal damage in these cases and have made 
suvgestions for treatment. Haden and Orr have reported 4 addi- 
tional cases of acute intestinal stasis in which the organic cause for 
the ileus was situated in the lower ileum. They found a sharp fall 
in the blood chlorids, a rise in the non-protein nitrogen, and 
te: lency to a rise in the carbon dioxid combining power of the 
plesma. They believe the fall in chlorids to be the primary change, 
an’ take this as an indication for using sodium chlorid as a remedy. 
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The use of sodium chlorid as a therapeutic agent had a firm basis 
in the experimental work of McCallum, who found that he could 
postpone death and prevent the evidences of tetany in dogs with 
pyloric occlusion by the intravenous use of sodium chlorid. Dixon 
reports from the Mayo Clinic 6 cases of toxemia of high intestinal 
stasis treated with success, or with marked improvement by the 
administration of sodium chlorid. 


Case I (A447373).—A man, aged sixty-one years, registered at 
the Clinic November 13, 1923. He was markedly prostrated, dehy- 
drated, and emaciated. His skin was dry, cherry red in tint in the 

» ears, cheeks and nose. There was marked oral sepsis. The facial 
muscles and fingers twitched. The systolic blood-pressure was 100 
the diastolic 75. He was semiconscious, and incoherent; his condi 
tion resembled typhoid. There was gastric succussion, frequent 
left to right epigastric peristalsis, and scanty urine with inconti 
nence of sphincters. The onset of epigastric distress had occurred 
about three vears before, and had been diagnosed duodenal ulce: 
with obstruction. Medical treatment afforded relief. In 1921 and 
1922 the condition recurred, and distress and vomiting were sever 
This was again relieved by intensive medical treatment. The last 
attack had occurred about five months before. There were 1 
remissions; the condition was progressive; coffee-ground materia 

was vomited occasionally. Fifty pounds in weight had been lost 
during these five months. The patient had taken no food and on! 

a restricted amount of fluid for three weeks. Gastroenterostom 

was performed November 20, and an obstructive duodenal ule 
was found at the upper border of the duodenum, just below thy 

pylorus. The patient’s convalescence was uneventful, and he w: 

dismissed from the hospital December 5. 


- TABLE I.—SEVERE TOXEMIA WITH ORGANIC OBSTRUCTION. 


Plasma 
Plasma carbon Phenol 


Date, Blood urea, chlorides, dioxid Blood- sulphone- Hen 
1923. mg. foreach mg. foreach combining pressure phthalein, globir 
100 ce 100 ce power, per cent 
volume 
per cent 


Normal 26 560 to 650 56 to 65 

Nov. 13 303 367 78 100/7 
Nov. 14 298 355 SO 

Nov. 15 


Operation 
43 
Nov. 26 27 525 70 45 64 

555 ) 3 


21 


Table I outlines the clinical appearance, course and laborator) 
findings in a severe case of toxemia. Evidence of shock, dehycra- 


Nov. 16 226 $50 100/68 
Nov. 17 162 500 110/70 
Nov. 19 51 560 68 130/70 55 
Dec. 10 |_| 590 62 7 
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tion and symptoms suggesting uremia predominate. The high color 
of the skin in the early stages was probably due to blood concentra- 
tion. Dilution of the blood and subsequent readjustment is shown 
in the hemoglobin readings. The urea, chlorid and carbon dioxid 
values are characteristic. Clinical improvement coincided with a 
return toward normal values. ‘Treatment of the underlying cause 
of the illness was surgical, but the operative risk was very appre- 
ciably lessened by special preoperative management. Table II 
illustrates the insidious onset in a postoperative case. Although 
large quantities of secretion were vomited on two occasions, there 
was nothing alarming about the patient’s appearance until the onset 
of tetany. Blood examination then revealed the severity of the 
toxemia. Study of the blood chemistry affords a more precise 
means of measuring severity than the clinical appearance. Asthenia 
and mental confusion were again suggestive of uremia. The degree 
of renal involvement is seen in the failure of phenolsulphonephthalein 
excretion in the early stages. It may be difficult in severe cases to 
estimate the phenolsulphonephthalein excretion because of tem- 
porary suppression of urine, or because of incontinence. The 
demand of the organism for salt is indicated in the diminished output 
of sodium chlorid in the urine as compared with the intake. Cough 
and respiratory embarrassment on the third day of observation 
suggested the possible danger of edema of the lungs from forcing 
fluids. ‘Table 11] shows a mild case of toxemia. The early examina- 
tion of the blood in suspected cases will result in early recognition 
and early treatment. If during treatment, blood chemistry read- 
ings cease to improve or swing back toward extreme values, mechan- 
ical obstruction is probable, and surgical exploration is indicated. 
In Table IV are tabulated in chronologic sequence the findings in 
() cases recognized as toxemia due to high intestinal stasis, since 
the application of the laboratory investigations mentioned. Only 
cases in which there are extreme values for urea, chlorids, and 
carbon dioxid, are given. In all cases in which studies were made, 
at least two and usually all three readings showed abnormal values. 
It is significant that early cases were diagnosed on the clinical 
evidence of tetany. The yearly incidence of tetany in our experience, 

about the same: 3 cases in 1920, 2 cases in 1921, 3 cases in 1922, 
and 3 cases in 1923; whereas 12 cases of toxemia were diagnosed in 
923, and 7 cases in 1924 up to April 30. It will be seen that tetany 
inay occur with relatively mild disturbance of urea and chlorid 
readings (Case 29). The incidence of tetany is apparently closely 
related to the increased carbon dioxid combining power (alkali 
eserve) of the plasma. One apparent exception to this tendency 
curs in Case 10, but the reading for carbon dioxid was not made 
intil two days after the occurrence and treatment of tetany. In 

ase 13, the extremely high value, 161 volumes per cent for plasma 
«rbon dioxid without tetany has not been explained; this is our 
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only exception to the rule that tetany is associated with a condition 
of alkalosis. ‘Tetany should be regarded merely as a possible inci- 
dent in the course of the toxemia, and although always of serious 
prognostic significance, the absence of tetany must not be inter- 
preted as an evidence of a mild degree of toxemia. 

Tetany, as the term is used here, is a state in which spontaneous 
painful spasms of the hands occur with the production of the 
“accoucheur’s hand,” or in which this phenomenon could be induced 
by pressure on the nerves of the upper arm with the cuff of a blood- 
pressure apparatus (Trousseau’s sign). Possibly routine measure- 
ment of the neuromuscular response to electric stimulation would 
reveal additional cases with increased irritability. It is difficult 
to be sure that twitching of the facial muscles is, or is not, evidence 
of tetany in cases in which uremia is threatening. Table V helps 
to visualize the possible mechanism of tetany, In infantile tetany, 
in the tetany which follows removal of the parathyroid glands, and 
in the tetany occurring in association with severe diarrhea, for 
example, in sprue, a low calcium content of the blood serum has 
been found. Tetany in these cases has been explained as an imbal- 
ance between the monovalent and divalent cations; the ratio may 
be expressed in terms of milligrams of each substance in 100 cc of 
blood serum, thus: 

Na (337.5) + K (22.5) 360 30 
= —- = — which is the normal ratio. 
Ca (10) + Mg (2) 12 1 


Tetany is likely to occur if the ratio becomes 
The only variant so far noted is calcium. If calcium is reduced 
to 7 mg. for each 100 cc, tetany usually occurs, that is, 
337.5 +22.5 360 40 


7+ 2 9 1 


It is conceivable that the same resulting ratio might be attained 
by a sufficient increase in the numerator of the fraction, that is, b) 
increasing the quantity of sodium or potassium, or both, in the 
blood serum. Therefore, the concentration of the sodium, potas- 
sium, calcium and magnesium in the serum of patients presenting 
the characteristic laboratory and clinical evidence of toxemia o! 
high intestinal obstruction has been studied. 


Case II (A445013).—A man, aged forty-five years, registered 
at the clinic October 19, 1923. A posterior gastroenterostomy fo: 
penetrating duodenal ulcer which was adherent to the gallbladder 
and an appendectomy for chronic inflammation of appendix wer 
performed October 24. Nine days after the operation the patien 
vomited 1000 ce of fluid, and fourteen days after operation, | 
vomited 1400 cc. On the nineteenth day he complained of cramping 
in the hands. Trousseau and Chvostek signs were positive. 
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Case III (A453287).—A woman, aged fifty-two vears, registered 
at the Clinic January 21, 1924. She gave a history of having had 
peptic ulcer type of dyspepsia with progressive increase in severit) 
of distress during “spells,” and progressive shortening of the inter- 
vals of freedom. A clinical diagnosis of peptic ulcer was confirmed 
by the roentgen-ray findings of deformity of the duodenal bulb. 
The specific gravity of the urine was 1.015; there was no albumin 
and no sugar. The phenolsulphonephthalein return was 35 per 
cent; the systolic blood-pressure was 160, the diastolic 90. The test- 
meal revealed total acidity 50, free hydrochloric acid, 36; quantity 
100 cc. Posterior gastroenterostomy and appendectomy were 
performed February 16. The contracting duodenal ulcer was found 
2 cm. below the pylorus, producing definite destruction in the duo- 
denum. The appendix contained a number of large fecoliths. The 
stomach was small and it was impracticable to make the gastro- 
enterostomy as large as usual. The possibility of postoperative 
retention, until edema around the gastroenterostomy had subsided, 
was anticipated. Fluids were supplied by subcutaneous sodium 
chlorid solution; sodium chlorid was given by mouth. The patient 
was dismissed from observation March 5. 


TABLE III.— MILD TOXEMIA AFTER OPERATION. 


Plasma 
carbon Plasma Sodiun 
Date, Recovered by Blood urea, dioxid chlorids chlorid as 
1923. gastric lavage, mg. for each combining as sodium salol coated 
ee. 100 ce power, chlorid, mg tablets, gm 
volume foreach 100 cc 
per cent 

Normal ; 26 56 to 65 560 to 650 

Feb. 16 ‘ Operation 

Feb. 17 300 

Feb. 18 550 

Feb. 19 700 

Feb. 20 800 

Feb. 21 300 90 76 170 

Feb. 22 300 87 74 150 15 
Feb. 23 50 74 470 15 
Feb. 24 15 
Feb. 25 34 70 500 15 
Feb. 26 35 77 570 

Feb. 28 ; 18 53 614 

Mech. 5 Dismissed \from hospital 


Before considering the results of this study, attention is again 
directed to Table V, which shows that tetany may occur when an 
imbalance is induced between the bicarbonate, the free alkali of 
the blood serum, and the free carbonic acid. Actually tetany has 
followed excessive feeding of sodium bicarbonate, when the numer- 
HCO. is increased, that is e It has also 
followed forced breathing which has abstracted the acid carbo 
dioxid from the blood, when the denominator of the fraction ha 


ator of the fraction 


been reduced, that is, There is some evidence that antagonism 
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in respect to effect on neuromuscular irritability is not confined to 
basic ions, but that the anions may also participate in the mainte- 
nance of equilibrium. It is established in physiology that calcium 
and magnesium salts are sedative, and it is also established that the 
sedative effects of certain coal tar derivatives vary proportionately 
with the effect of the chlorid ions present (Rudolf). The occurrence 
of low plasma chlorids in cases of tetany suggested a possible mechan- 
ism for tetany (Table V). In such a grouping, equilibrium would 
be said to exist, not between acid and base, or between different 
classes of cations, but in a formula which may be expressed 
irritating cations + irritating anions ; : 
: Accordingly, with a low 
sedative cations + sedative anions ”" 
chlorid content of the blood serum, imbalance might be the result 
of diminution of the denominator. This suggestion cannot be har- 
monized with the findings in Table IV which seem to show that the 
occurrence of tetany is determined by a condition of alkalosis. 
Nevertheless, chlorin may act to inhibit tetany, and there is increas- 
ing clinical evidence of a relationship between the plasma chlorid 
content and the alkali reserve. 


TABLE IV.—SURVEY IN CASES OF TOXEMIA IN HIGH INTESTINAL 
OBSTRUCTION AT THE MAYO CLINIC, MAY, 1920 TO May, 1924. 


Date of Mood urea, Plasma chlorids, Plasma carbon 
Case registration mg. for each mg. for each lioxid, volume Remarks 
100 ex 100 ce per cent 

Normal 26 560 to 650 56 to 65 

l A91674 May 17, 1920 120 Tetany 
2 A317395 May 27, 1920 No study Tetany 
$ A333574 Sept. 11, 1920 24 158 Tetany. 
A353616 Mar. 28, 1921 110 retany 
5 A367874 Aug. 9, 1921 SS 105 letany. 
6 AS69991 Aug. 26, 1921 403 240 9S 

7 A297046 Sept. 25, 1921 226 485 86 

8 A 108879 Jan. 28, 1922 31 428 OS 

9 A3S82714 Feb. 1, 1922 235 353 125 Tetany. 
10 ASS: 3808 Feb. 10, 1922 192 320 S4 Tetany. 
11 A4134 Dee. 25, 1922 SS 375 163 Tetany. 
12 4414302 Jan. 10, 1923 103 Tetany. 
13. A424454 May 5, 1923 126 495 161 

14 44266904 May 24, 1923 $50 82 

15 A430948 June 26, 1923 200 450 108 Tetany. 
16 4430537 June 26, 1923 54 450 83 

17 A445013 Oct. 19, 1923 316 271 109 Tetany. 
IS A447373 Nov. 13, 1923 303 355 89 

19 A447960 Nov. 19, 1923 22 435 89 
20 A448907 Nov. 29, 1923 t14 383 83 
21 \449440 Der 5, 1923 34 $21 Sl 

2 \449776 Dec 8, 1923 74 530 97 

3 A451343 Dec. 28, 1923 104 498 58 
24 4452013 Jan. 11, 1924 154 519 107 
25 A453329 Jan. 21, 1924 70 465 SS 
26 A453287 Jan. 21, 1924 90 450 77 
27 A454709 Feb. 5, 1924 51 445 78 
28 A257819 Mar. 7, 1924 141 565 76 
29 A458114 Mar. 11, 1924 110 408 118 Tetany. 
‘> A462106 April 24, 1924 112 464 86 


Table V1 is self explanatory. The high, low, and average content 
or sodium, potassium, calcium, and magnesium were determined in 
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cases of toxemia and in controls. The findings for sodium and 
magnesium are clearly within the normal. The findings for calcium 
are a little low, but are still well above the values which are asso- 
ciated with the appearance of tetany in the conditions shown in 
Table V. The range of potassium values is low in toxemia, but 
this low range was not found to be more striking in cases in which 
there was tetany than in cases in which there was no tetany. The 
clinical manifestations of toxemia, including tetany, are not asso- 
ciated with significant changes in the concentration in blood serum 
of the mineral bases. 


TABLE V.— THEORIES OF TETANY. 


1. Imbalance of cations. 
Na + K (irritating 337.5 + 22.5 360 30 
Normal, — - - = = — 
Ca + Mg (sedative) 10 + 2 12 l 
Either, increasing numerator 
or decreasing denominator. 


337.5 + 22.5 360 40 
Tetany is accompanied by low Ca values 
7+ 2 9 
In, infantile tetany. 
tetany, parathyreopriva. 
tetany, of severe diarrhea. 


2. Disturbed acid base equilibrium: alkalosis. 
BHCOs; 1 


Hz: COs 1 
BH COs; 1+ 
Either, increasing numerator as in excessive soda feeding = 
Hz CO; 1 
B HCO; l 
or decreasing denominator as in hyperpnea --- = 


3. Imbalance of irritating and sedative ions irrespective of whether basic or acid. 


Na 
SO, 
kK 
Ca | PO, 
Organic 
Mg 


Protein Amphoteric 


H: CO; l- 


an 
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Treatment. ‘The object of treating organic obstruction is to 
place the patient in a safer condition for surgical procedures. In 
postoperative ileus, an effort is made to counteract the effects of 
the toxemia until muscle function is restored. The progress of 
treatment can be measured by frequent chemical examinations of the 
blood. 

The outstanding features suggesting treatment are dehydration, 
diminished output of urine, low blood-pressure, shock-like prostra- 
tion, high non-protein nitrogen content of the blood, low blood 
chlorids, and a tendency to a high carbon dioxid combining power 
of the plasma. The administration of water is indicated to combat 
dehydration, to counteract shock, to promote diuresis, and to wash 
out the nitrogenous waste products. 

It is not clear whether the high blood urea is evidence of excessive 
tissue catabolism, or of retention due to renal inadequacy, or whether 
both factors are involved. Certainly renal insufficiency is a factor. 
Sugar has been used to spare protein, and in intravenous injection 
to promote diuresis. 

The experiments of MacCallum, and the increasing clinical 
experience in the Mayo Clinic, indicate that the administration of 
salt is desirable. There seems to be a markedly increased demand 
in the tissues for sodium chlorid. In spite of a liberal intake of 
sodium chlorid, the output of salt in the urine may be scanty, even for 
several days after the blood chlorids reach anormal level. It has been 
suggested that the lowering of blood chlorids is due to the loss of 
hydrochloric acid from the gastric juice by vomiting. In pyloric 
occlusion in rabbits that cannot vomit, however, a sharp fall in 
chlorids has been noted by Haden and Orr, who have also found a 
fall in chlorids after obstruction of the cardia. Clinically, toxemia 
has appeared with very little vomiting, and conversely, prolonged, 
frequent vomiting is not always accompanied by a fall in chlorids. 
Clinically, it is impracticable to administer hydrochloric acid in 
amounts adequate to replace that lost by vomiting or lavage, and 
it appears that sodium chlorid is efficient. Lavage is usually prac- 
tised on the theory that the secretion contains a toxin. Lavage in 
functional ileus seems especially indicated because it removes a 
gross weight which must interfere with the recovery of tone. Lavage 
should anticipate vomiting in gross retentions where vomiting is 
exhausting to the patient. 

Perhaps the most important single fact which blood chemistry 
studies have revealed concerning this type of toxemia is the invar- 
iable tendency toward alkalosis. The administration of alkalis is, 
therefore, clearly contraindicated in proved or suspected cases of 
toxemia, due to organic or functional obstruction in the upper gastro- 
intestinal tract. 

Summary. 1. With the toxemia of high intestinal obstruction, 
characteristic changes occur in the chemistry of the blood, namely, 
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a rise in the blood urea, a fall in the plasma chlorids, and a rise in 
the carbon dioxid combining power of the plasma. 

2. By a study of the chemistry of the blood, the condition can 
be recognized early, the severity can be measured, and the progress 
of treatment watched. 

3. No significant variation has been found in the concentration 
of the inorganic bases of the blood serum in this condition. 

4. Tetany should be considered as a possible severe complica- 
tion of the toxemia, but severe toxemia may exist without tetany. 

5. Tetany may be anticipated when the carbon dioxid combining 
power of the plasma is found to be above 100 volumes per cent. 

6. The administration of sodium chlorid, sugar, and water, has 
been found of value in treatment. 

7. All cases show a tendency to alkalosis, and the use of alkali 
in treatment is contraindicated. 
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DEHYDRATION IN THE NUTRITIONAL DISORDERS OF 
INFANCY (A CORRELATION OF CLINICAL AND 
LABORATORY FINDINGS). 


By A. GrRaEME MitcHe.t, M.D., 


AND 


Leon Jonas, M.D.,* 


PHILADELPHIA. 


(From the Medical Service of the Children’s Hospital, Philadelphia and the Chemical 
Division of the William Pepper Laboratory of Clinical Medicine of the 
University of Pennsylvania.) 


DEHYDRATION occurs frequently in infants with those acute 
gastrointestinal disturbances that are accompanied by diarrhea of 
a severe nature and not uncommonly by vomiting. Certain quite 
characteristic symptoms follow when fluid is not supplied or retained 
to make up for the water lost from the body. These symptoms 
occur more readily if dehydration takes place in an infant whose 
previous nutritional state has been poor. By unsatisfactory nutri- 
tion we mean not only those extreme states of malnutrition for 
which Marriott prefers the term “athrepsia,’”’ but also the condi- 
tion of excessive weight which often arises when carbohydrate has 
been fed in large amount. In both these extremes diarrhea is espe- 
cially to be dreaded. These faulty nutritional states are by no 
means the only ones in which dehydration and its consequent symp- 
toms may develop. Almost any condition in which fluid is taken 
in insufficient amount or is lost from the body will lead to some- 
what similar manifestations. ‘To be mentioned in this connection 
are the acute infections of the respiratory tract, intestinal obstruc- 
tion and pyloric stenosis. 

The symptoms to which we refer have been described by Chapin 
and Pease,! Schloss and Stetson,? Marriott? and Schwartz and 
Kohn.‘ The gastrointestinal tract, the circulatory system, the 
cerebrospinal system contribute to the symptomatology; there are 
alterations in respiration and a diminution in the output of urine. 
After a variable period of diarrhea, and perhaps of vomiting, the 
infant suddenly becomes desperately ill and toxic. There is a 
rapid and marked loss of weight and usually a rise in temperature. 
The skin is dry and may be raised from the surface of the body in 
folds which smooth out only after a perceptible interval. The color 
is slate gray and also may be slightly cyanotic. The expression is 
anxious and later may be vacant and staring, or the upper lids 
may be partly ptosed. The mucous membrane of the lips and 
mouth is dry and of a cherry-red hue. The fontanel is depressed. 


* Read before the American Pediatric Society, June, 1924. 
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The pulse is rapid and of poor volume, and the hands and feet are 
cold and clammy. Alteration of the respiratory rate and rhythm 
is usually observed, the breathing being rapid and shallow or deep 
and sighing—typical of hyperpnea. Great restlessness and irri- 
tability are followed by stupor and coma, and at times convulsive 
seizures which are terminal symptoms. 

The predisposing causes of this toxic state have been enumerated 
clearly by Schwartz and Kohn. The symptoms are preceded 
always by a gastrointestinal disturbance with diarrhea or vomiting 
or both; artificially-fed infants who have had long-continued diffi- 
culties in digestion, or who have been fed improperly, usually with 
high carbohydrate mixtures, are more susceptible and especially so 
during the summer months. It is obvious that some of these fac- 
tors, such as diarrhea and vomiting and high external temperature 
increase water loss. A rise in external temperature from 20° to 
36° C. may lead to 600 per cent increase in water elimination by 
the skin and lungs.5 The immunity of breast-fed infants points 
distinctly to the effect of artificial feeding. 

It is notorious that infants overfed with carbohydrate for long 
periods are especially liable to the development of dehydration 
when diarrhea supervenes. Balcar, Sansum and Woodyatt® have 
suggested that the body water exists in two forms: (1) Free and 
uncombined and (2) in combination with colloids. If this is true 
it may well be that in the hydremic tissues of these flabby infants 
the water is in large part uncombined. The sudden and marked 
loss of weight with diarrhea can only be explained by water loss. 

In recent years several investigations have been made to explain 
the causes of the toxic state into which some of the dehydrated 
infants lapse. Marriott* states: “The infant as an organic whole 
must be considered. The time has passed when we center our 
attention exclusively on the alimentary tract and allow the infant 
to die of a curable derangement of the intermediary metabolism.”’ 

Howland and Marriott’ found an acidosis when they studied the 
carbon-dioxide tension of the alveolar air, the hydrogen-ion con- 
centration of the blood serum, the alkali reserve of the serum, the 
amount of alkali required to alter the reaction of the urine and the 
combining power of the hemoglobin with oxygen. They suggest 
the following explanation of the acidosis: “Under normal condi- 
tions the kidney excretes a very considerable quantity of acid, 
chiefly in the form of acid phosphate. A failure of this special 
function of the kidney would result in a retention of acid phosphate 
and a consequent acidosis. In severe diarrhea the urinary output 
may be markedly diminished, even to the point of complete anuria. 
the kidney becoming functionally more or less inactive, even though 
no organic changes may be present. That diminished acid excre- 
tion and consequent retention of acid phosphate in the body fluids 
would occur under these conditions seems probable.” 
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means the only ones in which dehydration and its consequent symp- 
toms may develop. Almost any condition in which fluid is taken 
in insufficient amount or is lost from the body will lead to some- 
what similar manifestations. To be mentioned in this connection 
are the acute infections of the respiratory tract, intestinal obstruc- 
tion and pyloric stenosis. 
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Kohn. The gastrointestinal tract, the circulatory system, the 
cerebrospinal system contribute to the symptomatology; there are 
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infant suddenly becomes desperately ill and toxic. There is a 
rapid and marked loss of weight and usually a rise in temperature. 
The skin is dry and may be raised from the surface of the body in 
folds which smooth out only after a perceptible interval. The color 
is slate gray and also may be slightly cyanotic. The expression is 
anxious and later may be vacant and staring, or the upper lids 
may be partly ptosed. The mucous membrane of the lips and 
mouth is dry and of a cherry-red hue. The fontanel is depressed. 


* Read before the American Pediatrie Society, June, 1924. 
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The pulse is rapid and of poor volume, and the hands and feet are 
cold and clammy. Alteration of the respiratory rate and rhythm 
is usually observed, the breathing being rapid and shallow or deep 
and sighing—typical of hyperpnea. Great restlessness and irri- 
tability are followed by stupor and coma, and at times convulsive 
seizures which are terminal symptoms. 

The predisposing causes of this toxic state have been enumerated 
clearly by Schwartz and Kohn.t The symptoms are preceded 
always by a gastrointestinal disturbance with diarrhea or vomiting 
or both; artificially-fed infants who have had long-continued diffi- 
culties in digestion, or who have been fed improperly, usually with 
high carbohydrate mixtures, are more susceptible and especially so 
during the summer months. It is obvious that some of these fac- 
tors, such as diarrhea and vomiting and high external temperature 
increase water loss. A rise in external temperature from 20° to 
36° C. may lead to 600 per cent increase in water elimination by 
the skin and lungs.’ The immunity of breast-fed infants points 
distinctly to the effect of artificial feeding. 

It is notorious that infants overfed with carbohydrate for long 
periods are especially liable to the development of dehydration 
when diarrhea supervenes. Balcar, Sansum and Woodyatt® have 
suggested that the body water exists in two forms: (1) Free and 
uncombined and (2) in combination with colloids. If this is true 
it may well be that in the hydremic tissues of these flabby infants 
the water is in large part uncombined. The sudden and marked 
loss of weight with diarrhea can only be explained by water loss. 

In recent years several investigations have been made to explain 
the causes of the toxic state into which some of the dehydrated 
infants lapse. Marriott’ states: “The infant as an organic whole 
must be considered. The time has passed when we center our 
attention exclusively on the alimentary tract and allow the infant 
to die of a curable derangement of the intermediary metabolism.” 

Howland and Marriott’ found an acidosis when they studied the 
‘arbon-dioxide tension of the alveolar air, the hydrogen-ion con- 
centration of the blood serum, the alkali reserve of the serum, the 
amount of alkali required to alter the reaction of the urine and the 
combining power of the hemoglobin with oxygen. They suggest 
the following explanation of the acidosis: “Under normal condi- 
tions the kidney excretes a very considerable quantity of acid, 
chiefly in the form of acid phosphate. A failure of this special 
function of the kidney would result in a retention of acid phosphate 
and a consequent acidosis. In severe diarrhea the urinary output 
may be markedly diminished, even to the point of complete anuria. 
the kidney becoming functionally more or less inactive, even though 
no organic changes may be present. That diminished acid excre- 
tion and consequent retention of acid phosphate in the body fluids 
would occur under these conditions seems probable.” 
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Chapin and Pease! demonstrated an acidosis by the lowered car- 
bon-dioxide tension of the blood. They consider the etiological 
factor of the acidosis to be the split products of the protein in 
cow’s milk. 

Schloss and Stetson? found the following signs of acidosis; decrease 
of the carbon-dioxide tension of the alveolar air and of the carbon- 
dioxide combining power of the blood plasma, the high ammonia 
coéfficient in the urine, the increased tolerance to sodium bicarbo- 
nate, and the improvement of symptoms after the administration 
of sodium bicarbonate. 

In 3 of 6 cases Minsk and Sauer* found a definite increase of both 
the total non-protein nitrogen and the urea nitrogen of the blood. 
In another series of infants who were athreptic but not toxic the 
non-protein nitrogen frequently exceeded 30 mg. per 100 ce of blood 
(method of Folin and Denis). In the milder intestinal disorders 
the non-protein nitrogen and the urea nitrogen were practically 
normal. 

Schloss® determined the non-protein nitrogen, the corpuscular 
volume, the specific gravity and the total solids of the blood, and 
in a few cases its creatinin and uric acid content. The amount of 
urine and the phenolsulphonephthalein elimination, as well as 
Ambard’s coéfficient of urea excretion were noted. Schloss con- 
cludes: “In intestinal intoxication there is a marked increase in 
the non-protein nitrogen and urea of the blood. This increase is 
not due directly to increased concentration of the blood from loss 
of water, but is due to defective kidney elimination. The renal 
lesions in intestinal intoxication are not sufficient to account for 
the impaired elimination by the kidney (nine kidneys examined). 
It is probable that lack of water restricts the formation of urine. 
This condition is probably due to the following factors which may 
act singly or in combination: (1) The loss of water in the stools 
is so great that it is impossible for the infant to ingest sufficient 
fluid to replace the loss; (2) the patient refuses to ingest fluid or 
vomits practically all that is taken. As a result the tissues become 
dehydrated. The retention of nitrogenous waste products and the 
failure of the kidney to do its part in preserving the acid-base 
equilibrium result from deficient secretion of the urine. Oliguria 
may be due to the fact that the dehydrated tissues hold as much 
water as possible, so that none is available for the formation of 
urine. Other factors, dependent mainly on the loss of water, which 
may play arole are: (1) An increase in the concentration of blood 
colloids to such degree that their osmotic pressure is greater than 
the arterial pressure in the kidney; (2) a diminution in the total 
blood volume leading to decreased blood flow through the kidney. 
The symptoms of intestinal intoxication are essentially those of 
uremia. Acidosis plays a part in the symptomatology, but the 
essential cause is probably some unknown toxic agency.” 
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Schwartz and Kohn‘ in their cases examined the blood for the 
amounts of the non-protein nitrogen, urea-nitrogen, uric acid, 
creatinin, sugar and cholesterol. They also determine its carbon- 
dioxide content. They found that the carbon-dioxide content and 
the non-protein nitrogenous constituents may be normal. Some of 
the cases showed only diminished carbon-dioxide content. Others 
showed a normal carbon-dioxide content, but a marked retention 
of the non-protein nitrogen constituents, and finally some cases 
showed both a diminished carbon-dioxide content and a retention 
of the non-protein nitrogen fractions. This would indicate that 
acidosis based on a lowered carbon-dioxide content of the blood is 
not a constant or uniform finding. The sugar and cholesterol con- 
tent of the blood are either normal or high, and not related to either 
the non-protein nitrogen or the carbon-dioxide content. In spite 
of all these variations in the chemical composition of the blood, 
there was no difference in the clinical picture or in the history of 
their cases. 

Mellanby'® believes that B-imidazolylethylamin, which can be 
derived from the amino-acid histidin, is responsible for the toxic 
symptoms in severe diarrhea. When administered to animals this 
substance causes diarrhea and vomiting, respiratory depression, 
coma and death. Marriott’ calls attention to the fact that there 
is no desiccation or increase in the protein content of the blood in 
these animals—a condition quite different from that found in 
infants with toxic symptoms following diarrhea. 

Schloss! also found a histamin-like substance in the blood of 
infants with acute intestinal intoxication. 

Kahn” suggests that there may be some protein derivation pro- 
ducts or certain amino-acids present in the blood which are very 
toxic in small amounts. 

Boyd" injected into animals extracts of the intestinal mucous 
membrane obtained from infants suffering from acute intestinal 
intoxication and produced in these animals symptoms resembling 
the severe toxic condition in infants. Injection of portal blood 
caused marked toxic symptoms, while systemic blood was only 
slightly toxic. Injections of extracts of the stools proved non-toxic. 

It is interesting to note that in non-nephritic conditions other 
than the intestinal intoxications in infancy (pneumonia, intestinal 
obstruction and heat stroke), in which there is a retention of non- 
protein nitrogen in the blood, there also is a low water reserve. 
Bacon, Anslow and Eppler have demonstrated that the rise in 
concentration of blood non-protein nitrogen observed in intestinal 
obstruction is due, not to that condition per se, but to the accom- 
panying water loss, and that an increase of blood non-protein 
nitrogen in intestinal obstruction may be prevented by the admin- 
istration of sufficient water. 

The quotations from the literature already given include most 
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of the work which relates to the present study.* In summary, it 
may be said that when loss of fluid from the body occurs as a 
result of diarrhea and vomiting, or when insufficient fluid is taken, 
dehydration of the tissues takes place. In certain dehydrated 
infants severe toxic symptoms may develop. Studies made when 
toxic symptoms are present demonstrate a retention of non-protein 
nitrogen constituents of the blood and an acidosis. There is little 
kidney pathology in these cases. The explanation has been offered 
that both the acidosis and the retention in the blood of non-protein 
nitrogenous waste products are due to the same cause—functional 
failure of the kidney due to lack of water. 

Our own studies were made on 35 patients, all of whom showed 
clinical evidence of dehydration. In some there were marked toxic 
symptoms; in others these symptoms were milder in degree, and 
in still others a toxic state was not in evidence. By toxic symptoms 
we mean those previously described in this paper. Repeated blood 
studies were made in only a few of the infants, because we were 
loath to remove blood too frequently. We determined in every 
case the blood urea nitrogen, and in most cases the blood uric acid, 
feeling that these tests gave adequate evidence of renal function 
from the point of view of blood chemistry. In some cases the 
phenolsulphonephthalein excretion in the urine was noted. In most 
instances the amount of blood obtained permitted a study of the 
CO, capacity of the blood plasma. In addition, the pu of the 
blood plasma was determined in several cases. Sodium bicarbo- 
nate was given to only 2 of our cases. These are noted in the tables. 
The usual clinical examinations of the blood and urine were per- 
formed, and when an autopsy was obtained the kidneys were studied 
for evidence of pathology. 


TABLE I. 
Fe 
Case No. om Result. Remarks. 
i 38 6.8 19 *. Died in less than 24 hrs. 
am 144 6.0 16 Died in less than 24 hrs. 
Ill 33 ; Died in less than 24 hrs. First test 10 days 
21 1.8 ot before death. 
7.37 Died in less than 24 hrs. 
a 47 8.8 36 : Died in less than 2 days 
3: oe 30 +e 39 as Died in less than 2 days 
59 Died in less than 5days No hyperpnea. 
VIII 47 27 Recovered 
IX . 82 12.6 26 : Recovered 
17 9.2 °6 Recovered 


* The comprehensive paper of Marriott’ covers the subject of pathology of 
nutrition in infancy, 


MITCHELL, JONAS: DEHYDRATION IN DISORDERS OF INFANCY 241 


In the group of patients given in Table | there were several 
features in common. They were all of the intestinal intoxication 
type, with marked dehydration as evidenced by depressed fontanel 
and relaxed inelastic skin. ‘These infants could be classified clini- 
cally as very sick and toxic. Albumin was present in the urine of 
every infant, and casts were found in the urine of all but 1. In 
all but 1 vomiting and diarrhea occurred; more than three stools in 
twenty-four hours. A leukocytosis greater than could be explained 
by blood concentration was noted frequently. Usually there was 
an elevation of temperature. Alteration in the respiratory rate 
and rhythm amounting to hyperpnea was a feature in all but 1 
infant (Case VII). 

Analyzing the findings in this group, it is seen that a decided 
retention of the non-protein nitrogen constituents in the blood was 
quite constant, occurring in practically all cases. In 1 infant (Case 
111) the urea* nitrogen was only slightly increased shortly before 
death, although distinctly increased ten days before that time. In 
another infant (Case X) the uric acid was decidedly above normal, 
although the urea nitrogen was practically normal. Lowering of 
the alkali reserve was demonstrable in all but 1 patient when the 
CO, capacityt of the plasma was examined. In an infant suffering 
from intestinal intoxication (Case 1V) the put was normal. Unfor- 
tunately, from this infant there was not enough blood available 
for other tests. 

The blood was examined also in a case of severe intestinal intoxi- 
cation occurring in a boy, aged seven years, who was moderately 
dehydrated, had slight hyperpnea and high fever. The blood was 
taken about eighteen hours before death and the findings were as 
follows: Case XI: Urea nitrogen, 42 mg. per 100 ce; COs, 40 vol. 
per cent. 

In an infant suffering from tuberculous meningitis, and some- 
what dehydrated from lack of fluid but not vomiting or having 
diarrhea, the findings in the blood taken ten hours before death 
were as follows: Case XII: Urea nitrogen, 15 mg. per 100 cc; uric 
acid, 3.6 mg. per 100 ce; COs, 63 vol. per cent; pH of plasma, 7.36. 

In another infant presenting the symptoms of intestinal intoxi- 
cation, but found on examination and autopsy to have had acute 
miliary tuberculosis, the findings were as follows: Case XIII: 


* Schloss,® using the urease method of Van Slyke and Cullen, found the blood- 
urea nitrogen in normal infants to be from 4.9 to 14.6 mg. per 100 cc. The figures 
given for older children are seldom above the upper limit given by Schloss when the 
factor of food is eliminated. All our patients were infants. The blood was taken 
in the morning after the second feeding of the day, the food in all cases was a modi- 
fication of milk. The normal uric acid in the blood in infancy is between 1 and 
4 mg. per 100 ec." * 

t The COs: capacity of normal blood plasma varies from 55 to 75 volumes per cent 
per 100 ec." 

t The px was done by the method of Cullen by which the normal limits are 7.3 
to 7.5. 
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Urea nitrogen, 15 mg. per 100 cc; uric acid, 2.5 mg. per 100 ce; 
COs, 57 vol. per cent. 

The findings in Case III and the last 2 cases just cited (XII and 
XII) would indicate that increased non-protein nitrogen constitu- 
ents in the blood and a lowered CO, capacity of the blood plasma 
are not necessarily present as terminal phenomena. 


TABLE Il. 


Urea N, Urie ac, CO: cap., 


Case No mg. per mg. per vol. per Result Remarks 
100 ce 100 cc cent 
XIV 25 2.44 35 Died in 5 days 
XV 28 Died in 5 days 
XVI 23 3.50 25 Died in 5 days Soda, 50 gr., in the 24 
hrs. before death. 
XVII 14 3.60 52 Died in 6 days 
XVIII 26 45 Recovered 
XIX 15 5.60 53 Recovered 
16 Recovered 
XXI 12 3.70 39 Recovered 
XXII 30 Recovered 
XXIII 22 54 Recovered pH ol plasma 7.43. 
XXIV 12 3.60 44 Recovered 
XXV 27 53 Recovered 


In Table II are shown a group of infants with intestinal intoxica- 
tion who, while distinctly dehydrated, were not so sick or toxic 
as those of the group shown in Table I. In this group there was 
no clinical evidence of hyperpnea. Diarrhea was usually present 
and vomiting occurred in most infants, but these symptoms were 
milder in character than in the first group. Albumin was always 
found in the urine, while casts were present in all but 4 instances. 
Slight fever and mild leukocytosis were the rule. 

In analyzing the findings in the infants noted in this table it is 
found that while the non-protein nitrogen retention in the blood, 
as demonstrated by urea-nitrogen determinations, was present in 
all but 4 infants it was less than in the more toxic patients of the 
first group. There was a decided lowering of the CO, capacity of 
the plasma in only 2 infants, 3 other infants showing a slight lower- 
ing of the CO, capacity. The 33 per cent mortality of this group 
contrasts sharply with the 70 per cent mortality of the more toxic 
group. 

The patients whose examinations are noted in Table III had 
clinical evidence of dehydration, but were not toxic nor hyperpneic 
at the time that their blood was examined. None of these infants 
vomited, and only 2 (XXVII and XXXII) had diarrhea. A trace 
of albumin was found in the urine of all but 1 infant, but casts were 
present in only 4 of the specimens examined. There was an ele- 
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vation of temperature in 2 infants (Cases XXVIII and XXXII) 
All these cases were diagnosed malnutrition (athrepsia), except in 
Case XXVII where dehydration was probably due to a pyelitis, in 
Case XXXII which was one of convalescent intestinal intoxication 
and in Case XX XV where dehydration was dependent upon pyloric 
stenosis. This last infant did not present vomiting as a feature 
at the time of examination because of the frequent gastric lavage. 


TABLE Ill. 
Case No. Result Remarks 
XXVI 12 1.7 Died in 20 days 
XXVII 17 2.1 66 Recovered Sod. bicarb., 60°) gr., 
each day for 4 days 
before test; pyelitis 
XXVIII 11 1.0 59 Recovered 
AA 22 2.1 is Recovered 
XXX 19 1.5 7.37 Recovered 
XXXI 15 1.5 6S 7.39 Recovered Exam., July 16, 1923. 
15 4.0 69 7.39 Exam., July 18, 1923 
12 3.4 53 Exam., July 31, 1923. 
XXXII 10 3.2 67 7.47 Recovered Convalescent  intesti- 
nal intoxication. 
XXXIII 10 Recovered 
XXXIV 19 Recovered 
XXXV 2 2.1 Recovered Pyloric stenosis; oper- 


ation later. 


An analysis of Table III shows that, although a few infants had 
an increase in the non-protein nitrogen of their blood, the rise was 
slight. In no infant was a definite acidosis demonstrated by low- 
ered CO, capacity of the plasma nor by a change in the reaction 
of the plasma as determined by its po. Recovery occurred in all 
but 1 infant. 

From various studies (9, 17, 18, 19, 20) it has been found that 
the phthalein elimination in normal infants is about the same 
as in normal adults. Tileston and Comfort!® state that the 
phthalein test probably shows better than any other one method 
the degree of impairment of renal function. In the diagnosis of 
uremia it is inferior to blood analysis, for a low phthalein output 
may occur without retention of nitrogen. Schloss" notes that the 
interpretation of the lowered phthalein output in terms of renal 
permeability cannot be made, owing to the greatly diminished secre- 
tion of urine. In the series of patients on whom the test has been 
done by us the degree of diminution of phthalein elimination in 
the urine has coincided fairly well with the severity of the toxic 
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symptoms. The number of infants, however, is too small to justify 
conclusions. 


TABLE IV.—PHENOLSULPHONEPHTHALEIN TEST (PHTHALEIN ESTI- 
MATED ON CATHETERIZED SPECIMEN AT END OF TWO HOURS.) 
(DUNNING COLORIMETER). 


vol 


mg 


amount 


ac., 


Case No. Diagnosis Result 


per 100 cc 
per 100 cc 


per cent 
Dehydration 


Urine, 


Uri 
COs: cap., 


Albumin 


XV Int. intox. Died. 
XXV 27 5 + Int. intox. Recovered 
XIX 5: + Int. intox. Recovered 

: + Pylo. sten. Recovered. 
VIII ‘ ++ Int. intox. Recovered. 
XVI 23 | 3.6 5 + Int. intox. Died. 


XXVI 2 Athrepsia Died. 


XXVIII 5 + i Athrepsia Recovered 


* Hyaline. t Granular. 


TABLE V.—HYDROGEN-ION CONCENTRATION OF BLOOD PLASMA. 


mg 


, vol 


per cent 


Case No. Diagnosis Result Remarks 


| CO:cap 
Urea N, 
per 100 ce 
per 100 ce. 
Dehydration 


Athrepsia Recovered 
Tb. men. Died Moribund. 
Athrepsia Recovered 


Int. intox. Recovered Convales- 
cent. 

Int. intox. Recovered 

Int. intox. Died 


Table V shows 6 of our patients in whom the acid-base equilib- 
rium was determined by examination of the pu and CO, capacity 
of the plasma. In 3 of the infants (Cases XXX, XXXII, XXXII) 
there were no toxic symptoms, although definite dehydration was 
present. Case XII was that of an infant with tuberculous meningi- 
tis who was moribund at the time of examination. Case XXIII 
was an infant convalescing from intestinal intoxication who was 
still having diarrhea and who was somewhat sick and restless. The 
blood-urea nitrogen in this infant was slightly elevated. We were 


N L 
+++ 
+ +7 
XXX 7.37 : i 48 +4 0 
XII 7.36 63 3.6 4. 
7.39 68 15 48 +4 0 
7.36 69 15 | 4.0 re 
7.47 67 10 | 3.2 +4 0 
XXIII 7.43| 54 22 , + 
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not surprised to find a normal acid-base equilibrium in these 5 
infants. Case IV, however, was that of an infant with typical 
intestinal intoxication, who died in less than twenty-four hours 
after having several convulsive seizures. The temperature was 
106.4° F. at the time of removal of blood. It was unfortunate that 
from this infant sufficient blood was not available to do the other 
tests. 

TABLE VI. 


mg. 


Diagnosis Kidney 


Uric ac., 

per 100 cc 
CO; cap. vol 

per cent 
Dehydration 
Toxic 
Albumin 
Hyperpnea 


pH 


25 24 = 35 : Int. intox. Very slight cloudy swelling 
Blood tested 10 days of tubules; no true nephri- 
before death tis 
38 68 19 + + + + + Int. intox. Slight cloudy swelling of 
Blood tested day tubules; no true nephritis 
before death 
F ay + Int. intox. Slight cloudy swelling of kid- 
Blood tested day ney with some congestion; 
before death no true nephritis 
2 : 42 + Int. intox. Low-grade cloudy swelling; no 
Blood tested day true nephritis. 
before death 
14 36 52 ’ } Int. intox. Cloudy swelling: mild glom- 
Blood tested 6 days (mild) erular change due to epithe- 
before death lial degeneration; no true 
nephritis. 
15 36 63 + + + Tb. men- Granular degeneration of 
Blood tested day ingitis tubules and slight cloudy 
before death swelling; no true nephritis 
Int. intox. Granularity and flattening of 
epithelium; glomeruli loose 
and vacuolated; connective 
tissue increased; atrophy of 
tubules; subacute non-sup- 
purative nephritis of low 
grade 
Premature, Congestion; low-grade degen- 
broncho- eration of epithelium; a few 
pneumo- glomeruli much compressed; 
nia thin coagulum in capsular 
space 
Cong. ad- Much congestion; cloudy 
hesion at swelling of epithelium; in- 
pylorus terstitial cells numerous; 
low-grade non-suppurative 
interstitial infiltration 
Pyloric Moderate congestion; low- 
stenosis grade cloudy swelling; no 
true nephritis. 


* Hyaline. t Granular 


To state this pathological study of 10 cases briefly: The kidneys 
from 4 cases of intestinal intoxication did not show true nephritis, 
even though in 3 of these cases both the retention of non-protein 
nitrogen constituents and lowered CO, capacity of the plasma had 
been demonstrated. The changes in the kidneys usually consisted 
only of cloudy swelling. A fifth case of intestinal intoxication in 
which blood studies had not been made showed a low-grade inter- 
stitial nephritis. Of 2 cases dehydrated and toxic because of pyloric 
stenosis, 1 showed only slight swelling of the kidney and the other 
showed a low-grade interstitial infiltration. In a case of prematur- 


Case 
No 
XIV 
I 
I\ 
XI 
XVII 
XII 
\ 
B 
( 
D 
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ity with dehydration there was congestion and granular degenera- 
tion of the kidney, the terminal bronchopneumonia perhaps com- 
plicating the interpretation of the pathological findings. In the 
discussion of these results we can do no better than repeat the com- 
ments of Schloss: “It seems apparent that the impairment of 
renal function in intestinal intoxication cannot be due in the major- 
ity of cases to a definite kidney lesion, but must depend upon some 
other cause. It seems most probable that the cause lies in the 
depleted water supply of the body.” 

The clinical examination of the urine in the cases in our series 
revealed little of value. Albumin was present in all but 1 case; 
sugar was found in 2 of the severe intestinal intoxication cases; 
traces of acetone were quite common and casts were the rule. In 
the 10 severely sick patients with intestinal intoxication casts were 
always present; in the 12 milder cases of intestinal intoxication 
casts were absent in 4 instances; in the 10 dehydrated cases without 
toxic symptoms casts were absent six times. The toxic cases, 
however, usually had fever, and casts are such a common finding in 
the urine in any febrile disturbance in infancy that their appearance 
probably has little significance. 

Conclusions. In infants who had clinical evidence of dehydra- 
tion the determination of the blood-urea nitrogen, uric acid and 
the carbon-dioxide capacity of the blood plasma showed different 
values, depending upon whether or not the infants were suffering 
from toxic symptoms and hyperpnea. 

If no toxic symptoms were observed the blood non-protein nitro- 
gen constituents were practically normal. If moderate toxic symp- 
toms were present there usually was a moderate increase of non- 
protein nitrogen constituents, but if the patient showed distinct 
evidence of toxic symptoms the blood-urea nitrogen and uric acid 
usually were decidedly increased over normal, but the increase was 
neither consistent enough nor great enough to indicate that uremia 
was a primary cause of the fatal termination. 

A decrease in the carbon-dioxide capacity of the blood plasma 
was found when the dehydrated infants showed clinical evidence 
of hyperpnea. In other infants in whom hyperpnea was not notice- 
able, but who were moderately toxic and whose blood usually con- 
tained an increase in non-protein nitrogen constituents the plasma 
showed a diminished carbon-dioxide capacity in some instances. 
Usually, however, the carbon-dioxide capacity of the plasma was 
normal when there was no increase in the respiratory rate and 
depth. 

The pu of the blood plasma was normal in 5 dehydrated infants 
who did not show a decrease in the carbon-dioxide capacity of the 
blood plasma. In 1 severely toxic infant with hyperpnea the pu 
was within normal limits. 

The results of the study of the pu and the carbon dioxide of the 
plasma would indicate that the acid-base balance was usuall 
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greatly diminished before death. However, since in several infants 
this did not occur, and since in several with equally low acid-base 
balance recovery followed, it would seem that the acidosis is an 
accompanying phenomenon and not a primary cause of either the 
condition or its fatal termination. 

The phenolsulphonephthalein elimination by the kidney corres- 
ponded to the severity of the toxic symptoms. 

Histological examination of the kidneys of 10 infants who came to 
autopsy showed little evidence of pathology. This would furnish 
additional proof that the retention of blood-urea nitrogen and uric 
acid was not due to nephritis, but apparently to dehydration per se. 

We wish to express our deep appreciation to Dr. Glenn E. Cullen 
and Dr. Herbert Fox for their coéperation in this problem. 


BIBLIOGRAPHY. 


1. Chapin, H. D., and Pease, M.C.: Jour. Am. Med. Assn., 1916, 67, 1352. 

2. Schloss, O. M., and Stetson, R. E.: Am. Jour. Dis. Child., 1917, 13, 218. 

3. Marriott, W. McK.: Am. Jour. Dis. Child., 1920, 20, 461 

4. Schwartz, H., and Kohn, J. L. Am. Jour. Dis. Child., 1921, 21, 465. 

5. Langstein-Meyer: Sauglingernahrung und Saulingsstoffwechsel, Weisbaden, 
1924, p. 41 (quoted by Marriott, loc. cit.). 

6. Balear, J. O., Sansum, W. D., and Woodyatt, R. T.: Arch. Int. Med., 1919, 
23, 116 
. Howland, J., and Marriott, W. McK.: Am. Jour. Dis. Child., 1916, 11, 309. 
. Minsk, L. D., and Sauer, L. W.: Am. Jour. Dis. Child., 1917, 13, 397. 
9. Schloss, O. M.: Am. Jour. Dis. Child., 1918, 15, 165. 
10. Mellenby: Quart. Jour. Med., 1916, 9, 164 (quoted by Marriott, loc. cit.). 
11. Schloss, O. M.: Proc. Soc. Exper. Biol. and Med., 1921, 18, 101. 
12. Kohn, J. L.: Proc. Soc. Exper. Biol. and Med., 1922, 19, 323. 
13. Boyd, G. L.: Arch. Int. Med., 1923, 31, 297 
14. Bacon, D. K., Anslow, R. E., and Eppler, H. H.: Arch. Surg., 1921, 3, 641. 
15. Levinson, A.: Jour. Lab. and Clin. Med., 1923, 8, 525. 
16. Chapin, H. D., and Myers, V. C Am. Jour. Dis. Child., 1919, 18, 555. 
17. Smith, R. M.: Am. Jour. Dis. Child., 1923, 5, 25. 
18. Tileston, W., and Comfort, C. W.: Am. Jour. Dis. Child., 1915, 10, 278. 
19. Leopold, J. S8., and Bernhard, A.: Am. Jour. Dis. Child., 1916, 11, 432. 
20. Gittings, J. C., and Mitchell, A. G.: Am. Jour. Dis. Child., 1917, 14, 174. 


| 


A CASE OF ACUTE POSTHEMIPLEGIC CHOREIFORM MOVE- 
MENTS ON THE UNPARALYZED SIDE; STUDY OF THE 
BASAL GANGLIA.* 


By James Lioyp, M.D., 


AND 


N. W. M.D)., 


PHILADELPHIA. 


(From the Neurological service and the Laboratory of Neuropathology of the 
Philadelphia General Hospital.) 


Tue pathology of the basal ganglia, especially the striate body, 
which is now attracting so much attention, is not often illustrated 


* Read before the Philadelphia Neurological Society, January 25, 1924. 
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by very acute cases, if we exclude the cases of lethargic encepha- 
litis. Parkinson’s disease and Huntington’s chorea are usually 
chronic affections and long years may elapse before the lesions 
come to be studied. Moreover, it is by no means determined as 
yet what the true pathology of these and kindred affections is; 
but the tendency is to seek for the lesions in various parts of 
the corpus striatum. In view of these facts a very acute case of 
violent choreiform movements, coming on suddenly in an old case 
of hemiplegia, confined entirely to the unparalyzed side and coming 
to autopsy in a few weeks after the onset, is one of especial interest 
and has been thought to merit a report, along with a description of 
the lesions. 

The patient, a white man, aged fifty-nine years, had had a stroke 
of paralysis of the right side with slight aphasia three years before. 
The aphasia had gone and the man was walking with a cane. He 
one day began suddenly to have choreiform movements which were 
confined to the left or unparalyzed side. These movements were 
violent and not unlike those seen in Huntington’s chorea. His 
head and left arm and leg (especially the arm) were in constant 
motion. The head was jerked about, and the arm and leg thrown 
out in wide irregular movements. These movements were greatly 
increased when the patient was spoken to, at which time he had 
explosive laughter or weeping, as seen in pseudobulbar palsy. 
His speech was indistinct, but he had no trouble in chewing and 
swallowing. His mind was clear. His personal and family histor) 
were unimportant. There had been no venereal infection, but there 
was a good deal of arteriosclerosis. ‘The tests for syphilis were nega- 
tive. He was admitted to the Philadelphia General Hospital, and his 
case carefully noted from day to day. The movements were contin- 
uous except during sleep. A bedside note taken ten days after his 
admission was to the effect that the movements were not growing 
less, and the patient seemed to be more unstable, crying and laughing 
automatically at times and jerking his head from side to side; his 
whole left side being in constant choreiform movement. He was 
becoming slightly delirious and some rales were heard in his chest. 
He now developed a bronchopneumonia, from which he died a few 
days later; about three weeks after the sudden appearance of the 
choreiform movements. 

Pathology by Dr. Winkelman. (Grrossly, aside from an arterio- 
sclerosis, the brain showed but little. Serial sections in celloidin 
were made in the frontal plane and stained with Weigert’s myelin 
sheath stain, toluidin blue and hematoxylin eosin. 

On the left was a large area of old thrombotic softening which 
involved the greater part of the caudate nucleus, putamen, globus 
pallidus and the knee of the internal gapsule, with secondary pyra- 
midal tract degeneration, explaining the old hemiplegia on the right 
side of the body, with aphasia. (Fig. 1.) 
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On the right as explanation for the choreiform movements was 
an area of softening, more recent and smaller. It involved a narrow 
strip along the inner margin of the putamen, but extended into the 
outer portion of the globus pallidus, as seen particularly in Fig. 4. 
The internal capsule was involved to a very small degree in its 
posterior portion by a hemorrhage which impinged on the Corpus 
Luysi and extended into the pes pedunculi. (Fig. 5, la). This 
hemorrhage was not agonal. 


Leff 
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Fic. 1.—Diagrammatic representation of extent of lesions as would be seen on 
ransverse section, reconstructed from frontal sections. The areas of softening 
10wn in black. 


Arteriosclerosis was marked, and even the smallest vessels stood 
ut. Around some of these vessels were small areas of softening as 
een in Fig. 3. A general medullary fiber poverty could be noted 
| the striatum, particularly on the right, with a generalized atrophy. 
Fig. 4). The red nuclei and substantia nigra were normal. The 
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thalami on beth sides were involved by gross, though small areas of 
softening and hemorrhage. (Fig. 5). 


Fie, 2.—Right side. The pallidum is visible. The area of softening (at 1 
larger. Medullated fiber loss throughout pallidum and striatum. 


Fig. 3.—Multiple areas of focal softenings in pallidum and striatum. Ans 
lenticularis small. 


| | 
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Toluidin blue sections showed a normal number of cells in both 
striatum and pallidum, except in the small foci demonstrated by 


| 


Fic. 4.—Area of softening at this level involves the lower part of the putamen 
nd invades the pallidum. Ansa lenticularis degenerated. Pallor of caudate 
m irked. 
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1g. 5.—Two areas of hemorrhages (at 1a) in lateral nucleus of thalamus and in 
pyramidal tract in pes pedunculi impinging on corpus Luysi. 


| 

10 

| 

7 | | 

: 

| | 


252 ACUTE POSTHEMIPLEGIC CHOREIFORM MOVEMENTS 


myelin sheath stains. The cells themselves showed no more path- 
ology than is usually seen in a man of fifty-nine. 

Comment by Dr. Lloyd. It is thus seen that, to use the terms which 
have recently been introduced, this lesion is located largely in the neo- 
striatum, that is, the putamen, rather than in the paleo-striatum, 
by which is meant the globus pallidus. It thus tends to confirm 
the view of some recent observers that choreic movements are caused 
by lesions of the neo-striatum, whereas the Parkinsonian syndrome 
is due to a lesion of the pallidum. What reliance is to be placed on 
this distinction, I do not pretend to know. The paleo-striatum, 
according to this view, is older, represents lower brain centers, and 
is not directly connected with the brain cortex. It is a rudimentary 


Fic. 6.—Left side. Many areas of softening, large and small, accounting for a 
right hemiplegia of three years’ duration. 


or vestigial organ, and its pathology needs to be investigated with 
great care. If it is simply a vestige, handed down from a remot: 
ancestry in the prevertebrates, it may have little or no norma! 
function left: but this would not prove that it might not have a 
injurious influence on normal or contiguous structures when it 
becomes diseased. It is significant that practically all we know 
about any part of the corpus striatum is derived from a study of it: 
pathology. Its normal functions are entirely unknown, or th« 
subject of mere guess-work. Its newer part, the neo-striatum 
composed of the putamen and caudate nucleus, is only newer in : 
very remote phylogenetic sense, and it falls into the same categor: 
with the pallidum when it comes to interpreting its pathology.’ 


1 A preliminary note on the Morphology of the Corpus Striatum and the Orig 
of the Neo-pallidum by G. Elliott Smith, Jour. of Anat., 3, (1919) 271, 
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At a meeting of the Paris Neurological Society, in 1921, Souques' 
claimed that the various clinical syndromes are related to the corpus 
striatum as follows: 

1. Destructive lesions of the paleo-striatum, or pallidum, cause 
the Parkinsonian syndrome. 

2. Destructive lesions of the neo-striatum, or putamen, cause 
either Huntington’s chorea or double athetosis. 

3. Lesions of the paleo-striatum and neo-striatum cause Wilson’s 
disease, or the pseudosclerosis of Westphal and Strumpell. 

Some of these lesions are also associated with changes in the red 
nucleus and locus niger. Into all the speculation to which this 
obscure subject leads I have not time or inclination to enter. 
The Vogts? have written an elaborate paper on diseases of the 
striate system. ‘They refer to a case of Liepmann of a woman who 
developed choreic movements in the right arm and leg and later had 
a hemiplegia of the opposite side—hence not unlike the present 
case. At autopsy there was found degeneration of the left caudate 
nucleus, the anterior part of the internal capsule and the oral half 
of the putamen, almost the same as in our case. 

I suggest that it is at least possible that all these syndromes 
may be caused by lesions in a vestigial organ acting in various ways 
on the motor paths in the internal capsule. 


KEY TO FOLLOWING FIGURES. 
(All frontal sections.) 


1. Area of softening. 7. Peduncle. 
la. Area of hemorrhage. 8. Red nucleus. 
2. Caudate nucleus 9. Substantia Nigra. 
3. Putamen. 10. Corpus callosum. 
4. Globus Pallidus. 11. Anterior commissure. 
5. Internal capsule. 12. Pyramidal tract degeneration in 
Thalamus. peduncle. 

N.B.—In a few cases the sections have been reversed in the printing. This is 
lenoted by a star in the right lower corner. 


SYPHILIS OF THE DIGESTIVE ORGANS.* 


By E. Garewoop, A.M., M.D., 


IOWA CITY, IOWA, 


From the Medical Department, State University of Iowa, lowa City, lowa. 


THE symptoms and signs presented by syphilis of the liver and 
philis of the stomach, and to a less extent by syphilis of the 


Rev. Neurol., 1921, 37, 534. 

Jour. f. psychol. u. Neurol. 1920, 25, 828. 
* Read before the annual assembly of the Tri-State Medical Association, Des 
ines, Iowa, October 29, 1923. 
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pancreas, small intestine and colon, have gradually become definite 
clinical entities, sufficiently well studied that antemortem diagnosis 
of these diseases may be made with considerable accuracy. In a 
review of our series of 12,000 admissions into the medical depart- 
ment of the University Hospital we find that among a large number 
of syphilitics there were only a few (0.37 per cent) with syphilitic 
disease of the digestive organs. The liver, probably because of its 
size, its immense blood supply and function of detoxication, more 
frequently is sufficiently diseased to produce recognizable clinical 
symptoms and signs. 

Syphilis of the Liver. In a careful study of our records we find 
that syphilis produced clinical evidence of changes in the liver of 
21 individuals. In only 1 instance among 470 secondary syphil- 
itics was there any sign or symptom indicating syphilitic damage in 
the liver. In this 1 patient there was a history of slight but defi- 
nite jaundice early in the secondary eruption but jaundice was not 
observed by us in any of these 470 patients, nor was the liver 
pathologically enlarged. Jaundice occurring early in syphilis, 
during the so-called secondary stage, may occur in two forms, the 
mild icterus which is symptomatically like ordinary acute catarrhal 
jaundice and usually runs a somewhat similar course, and the severe 
jaundice (icterus gravis) which is still much more uncommon and 
presents clinically the features of acute yellow atrophy. Both of 
these types are well described by Wile! in a review of his own cases 
and those which he collected from the literature. The incidence of 
the mild form at the University Hospital of Michigan was only 3 
in 500 cases of secondary syphilis. The mild icterus may probably) 
be considered as an acute visceral exanthema with edematous and 
catarrhal changes within the organ. The severe form may rarely 
follow the mild form if this be prolonged. It is more properly a 
severe parenchymatous hepatitis due to the toxins of the spirochete. 
The literature of acute yellow atrophy of the liver and icterus gravis 
syphilitica states that about 10 per cent of acute yellow atrophy 
is due to syphilis. This form of syphilitic disease of the liver has 
not been discovered in this Clinic. 

In the tertiary or late stage of the disease we may consider three 
clinical forms of liver change, namely, the gummatous or circum- 
scribed, the cirrhotic or diffuse type with combinations of thes 
2 types, and third, amyloid liver occurring as a part of a genera! 
amyloidosis in tertiary syphilis. The diffuse or cirrhotic type i 
by far the most common. Amyloid disease of the liver is the leas‘ 
common change in the liver due to syphilis and the most difficul! 
to diagnose. The gummata may vary enormously in size as note: 
particularly in 1 of our cases. 

A white woman, aged twenty-one years, two and a half yea 
after a primary genital sore, had noted a tumor mass in the ep 
gastrium which at times must have been 6 inches or more in dian 
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eter. The mass would enlarge rapidly in three or four days and 
become very hard, gradually decrease in size in the next three or 
four weeks and soften. According to our belief it was smaller 
at the time when she was admitted and the mass was then about 
the size of an orange and located in the left epigastrium, originating 
in the left lobe of the liver. It actually melted away when large 
doses, up to 130 gr. a day, of potassium iodid were given. The 
dull aching pain and the liver enlargement had existed for nearly 
fourteen months. She had lost about 44 pounds. There was a 
very slight fever, at times up to 100° F. The spleen was markedly 
enlarged. The serum Wassermann was four plus. 

The diffuse involvement causes either an enlarged or a small 
liver, depending chiefly upon the stage when the disease is recog- 
nized. Early the changes may closely resemble those encountered 
in the hypertrophic or biliary cirrhosis. Late in the disease the 
organ becomes shrunken, both clinically and pathologically resem- 
bling the atrophic or Laénnec’s form of cirrhosis. There has been 
much discussion as to the relation between syphilis and alcohol in 
the production of the small hard and nodular cirrhosis, particularly 
as both etiological factors are often present in the same individual. 
Owen? in reviewing the literature and reporting his own series of 
cases stated that the present evidence indicates that very com- 
monly syphilis or a combination of syphilis and alcohol are etiological 
in producing the nodular cirrhosis. 

Among 167 cases of tertiary syphilis not including involvement 
of the central nervous system syphilitic disease was diagnosed 
twenty times. Of these, 10 were chiefly of the cirrhotic type, in 
7 the changes were chiefly gumma formation, and in 3 there were 
well-marked cirrhoses as well as palpable gummata. Clinically 
syphilis of the liver is much less commonly recognized than are 
lefinite changes found at postmortem. This is readily explained 
in that the less severe changes often fail to produce any sign or 
symptom and that a large proportion of the livers have only capsular 
cars as their chief gross evidence of syphilis when examined at 
\utopsy. 

Of the 20 cases there were 12 males and 8 females. The average 
ge of the patient was forty-three years; the youngest was a woman 
f twenty-one years and the oldest a man of seventy-one years. 
‘our were thirty or younger. There were no congenital cases. In 

of the individuals the occurrence of the primary sore was either 
enied or the date of its occurrence unknown. The average time 
lapsed after the primary sore in those cases where a primary was 

admitted was ten and a half years. The longest time elapsed was 
rty-one years and the shortest was one and a half years. In 
me of the cases had there been any early antisyphilitic treatment. 
he use of alcohol was admitted in 7 of the cases, by 3 to excess, by 
moderately and by 1, a little. 
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The duration of symptoms referable to liver disease was from 
two weeks up to eight years. The symptom of pain or distress was 
quite variable. In 7 there was no distress of any sort. In 5 there 
had been dull but not severe pain in the region of the liver, in 3 
moderately severe pain and in 5 agonizing pains similar to those 
occurring in attacks of gall stones (Portis*). Those in which there 
was a dull distress or moderate pain usually described this as located 
in the pit of the stomach or under the right costal margin, but at 
times the pain was under the left costal margin. It was often 
mentioned in our histories as a dull dragging sensation or feeling of 
fulness and heaviness, in some cases increased at once by eating, 
in others not at all influenced by food. In several the pain was 
worse at night. In those who had severe attacks of pain the pain 
was described as originating under the right costal margin, radiating 
up into the chest in some cases and increased by deep breathing, 
in others referred to the right scapular region or directly through or 
around to the right back. In some cases there were several such 
acute attacks with more or less continuous distress between the 
attacks. 

A tumor mass or enlargement in the upper abdomen was felt by 
the patient in five instances. 

Vomiting was one of the chief symptoms in | case and was present 
in 2 others. The appetite was described as good in 14, fair in 3 
and poor in 3. The weight loss varied from slight up to 50 pounds 
and where the amount was definitely known it averaged 20 pounds. 
One patient gained 14 pounds above his usual weight; this gain 
was largely due to edema and ascites. 

In 5 of the patients there was history of fever accompanying the 
illness and in 3 of these also a history of chills. Two had rigors 
during their hospital stay. In 9 cases the temperature charts 
showed some fever and in 3 this exceeded 101° F. (Rolleston,‘ 
Friedman*). 

Jaundice was recorded in 8 cases and in 3 was quite marked and 
prolonged. In 2 the stools were clay-colored and 6 had bile in the 
urine. 

Hematemesis and melena occurred on several occasions in 2 cases. 
In 5 there was ascites, in 2 slight, in 1 moderate and in 2 marked 
ascites. The amount removed from one totaled 17,450 ce of which 
7750 ce were removed at one tapping. In 1 patient there was a well- 
marked caput meduse. 

The liver was enlarged markedly in 8, moderately in 8, slightly 
in 2, not at all in 1, and of less than normal size in 1 case. It was 
tender in 13 cases, as a rule only slightly. The consistency was 
firmer than normal and at times hard. 

The spleen was definitely enlarged in 13 of the 20 patients. In 
8 the spleen extended two fingers breadth or more below the left 
costal margin and in 1 nearly a hand’s breadth below the costa 
margin and across to the navel. 
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In those cases in which gastric analyses were done there was no 
constant finding. In 2 there was a relatively high acidity and in 
the others normal down to anacidity. No gastric retention occurred 
in any of them. : 

In 13 there were other signs of syphilis such as aortitis, periosteal 
or bone syphilis, syphilis of the central nervous system, or scars on 
the genitals and elsewhere of an unmistakable character. The 
Wassermann was strongly positive in 15 and negative in 3 cases, 
In 1 the reaction had previously been positive but by,treatment had 
been rendered negative. In 1 it was not recorded. In those cases 
in which there was a negative reaction syphilis was admitted and 
there were additional evidences of syphilis elsewhere. In 2 patients 
reéxamined five years after the diagnosis of syphilis of the liver 
the blood Wassermann which at first was four plus became nega- 
tive under treatment. The liver changes were not permanently 
improved. 

All of the 7 clinical types described by Rolleston* except defi- 
nite amyloid disease were present in our series. There were 3 
cases in which the picture resembled Banti’s disease with a rather 
marked anemia, the spleen much enlarged and the liver relatively 
small. In 4 cases the picture was rather that of hepatic tumors, 
large gummatous masses in the liver being palpable. One case 
with chills and fever and a large tender liver mass which varied 
greatly in size and grew rapidly resembled a liver abscess. There 
were 5 patients in whom the symptoms and signs resembled atrophic 
cirrhosis with enlarged spleen, dilated collateral portal circulation, 
and in 1 case a caput meduse. The remaining 7 more closely 
imulated the hypertrophic form of cirrhosis. We have already 
mentioned those cases in which the pain and the gastric symptoms 
esembled gall-bladder and gall-stone disease. 

Obviously there are cases in which the differential diagnosis is 
difficult. The therapeutic test, especially the use of large doses 
of potassium iodid increasing to the tolerance of the individual, 
e have found of especial advantage in a number of cases. Gum- 
iata unlike carcinomatous masses rapidly melt under this treat- 
ient. However, in 1 of our cases the original diagnosis was 
ircinoma of the liver. The abdomen was explored at one of the 
est clinics. Gummata were found. Faithful therapy for five 
ars thereafter failed to cure and finally larger gummatous masses 
ere present at our last examination. The liver enlargement of 
issive congestion due to cardiac decompensation in the luetic 
esents another difficult point of differentiation. Usually the liver 
less tender if the enlargement is due to syphilitic changes in it. 
l: 1 of our cases both syphilitic myocardial disease with cardiac 
decompensation and hepatic syphilis were present. The liver was 
fist involved enough to produce large ascites. Later the legs 
b-came swollen and the patient dyspneic. 
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Syphilis of the Pancreas. Clinically syphilis of the pancreas is 
rare. Walter Sallis,’ in 1913, was able to collect only 15 cases of 
clinical pancreatitis due to syphilis. The disease seems to be much 
more common in a form sufficiently mild not to produce clinical 
symptoms but to be recognized by the pathologist in cases of vis- 
ceral syphilis, especially in association with syphilitic cirrhosis of 
the liver. 

In our series of 12,000 cases among which were 23 cases of pan- 
creatitis clinically diagnosed, only 2 instances of clinically syphilitic 
pancreatitis occurred, unless we include diabetics who showed 
evidences of syphilis, either by history, positive Wassermann reac- 
tion, or other clinical evidences of coexistent syphilis. 

One of the patients referred to was a woman, aged thirty-six years, 
who gave a definite history of syphilis, the primary lesion having 
occurred fourteen years ago, and a history of several miscarriages. 
She had had no antisyphilitic treatment. Her present symptoms 
began four months before admission, the main complaint being 
pain and tenderness in the region of the stomach, gaseous distress, 
and cramping pains at once after meals, this distress chiefly epi- 
gastric with radiation to the region of the right scapula. The 
distress was always worse when lying on her back. There was much 
nausea and vomiting immediately after meals, though her appetite 
was good. She had lost 40 pounds since the onset of her trouble. 
Sugar was discovered in her urine three weeks before admission. 
While in the hospital she had a little irregular fever, once up to 
101° F. without obvious cause and some tenderness in the region of 
the pancreas. The liver and the spleen were not enlarged and no 
tumor mass was palpable. The serum Wassermann was four plus 
The leukocyte counts were normal. The urine constantly showed 
a trace of sugar. The duodenal contents showed a diminution o! 
all of the pancreatic ferments. She was given two intravenous inje« 
tions of diarsenol and the usual dosage of potassium iodid and 
mercurial inunctions. She returned in four months much improved, 
physically and symptomatically well. Sugar no longer appeared 11 
the urine. The Wassermann test remained four plus. 

The other patient, a man with a positive Wassermann and thy 
clinical picture of taboparesis, showed a glycosuria repeatedly an 
had symptoms of polyuria, polydypsia and polyphagia lasting on 
month. Later under antiluetic and dietetic treatment the suga 
tolerance became so great that sugar did not appear in the urin 
with a diet of 200 gm. of carbohydrate, 60 gm. of protein and 2 
gm. of fat. 

Among 286 diabetics only 5 had a positive Wassermann or histo! 
or other evidence of syphilis. Should we consider these 5 and t! 
above described cases all as due to syphilitic disease of the pancr« 
it would be evident that in our series syphilis has rarely produc 
clinical manifestations of pancreatic involvement. We prefer 


GATEWOOD: SYPHILIS OF THE DIGESTIVE ORGANS 959 


consider these 5 diabetics with positive Wassermann tests as indi- 
viduals in whom there was pancreatic disease and syphilis, the 
syphilis either coexistent or causative, this point remaining un- 
proven. It would seem that with an incidence of 167 tertiary 
syphilitics and 286 diabetics among the 12,000 admissions, and only 
7 of those who had positive Wassermanns showing a glycosuria, that 
though pathologically syphilitic changes may be found frequently 
in the pancreas, just as in the liver, spleen and aorta, much less 
commonly does syphilis cause the diabetic syndrome or produce 
clinically recognizable disease of the pancreas. 

Warthin’ has advanced arguments from the viewpoint of the 
pathologist that diabetes may be frequently caused by syphilis. 
From the clinical side these have been well refuted by Rosenbloom,’ 
Lemann,® and by Carnot and Harvier."° 

Gastric and Intestinal Syphilis. Syphilitic disease of the stomach 
and bowel, exclusive of the rectum, we have found exceedingly 
rare. In a material which furnished 286 duodenal ulcers and 197 
gastric ulcers of the so-called peptic type, we have found 3 cases 
of syphilis of the stomach, and | case of syphilis of the large and the 
small intestine, the latter case" occurring as a late manifestation in 
1 of the patients with gastric and hepatic syphilis. We can 
scarcely enter into a discussion of the pathology, clinical types and 
diagnosis of gastric syphilis. It is not only essential to prove the 
existence of syphilis and the presence of organic gastric disease by 
the usual clinical methods but also to follow for some time the 
clinical course. One of our cases was little improved by antiluetic 
therapy but the nature of the process was conclusively proven at 
autopsy. Another is after nearly three years symptomatically 
cured but has a very marked hour-glass deformity of the stomach 
which will probably necessitate surgery. 

In our entire series there were 3 syphilitics, 2 with syphilis of the 
central nervous system and 1 with hepatic and nasal involvement, 
who had the clinical picture of gastric ulcer with the usual history, 
laboratory and roentgen-ray and physical signs of peptic ulcer. 
They all responded to dietetic and alkali therapy. 

The one instance of intestinal syphilis was of the extensive ulcer- 
itive type. There were marked diarrhea, large hemorrhages from 
the bowel, much mucus and pus in the stools, an irregular fever up 
to 103° F., mild delirium, marked anemia, a well-marked leuko- 
penia, and after four months of the intestinal symptoms the patient 
died and an autopsy was performed. Because of absence of any 
vidence of tuberculosis, negative Widal tests and blood cultures, 
he absence of parasites in the stools, and the general clinical picture 
| probable diagnosis of syphilitic enterocolitis had been made 
ntemortem. 

As yet syphilitic disease of the intestine is too rare to have pro- 
duced any known clinical syndrome. 
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Syphilitic disease of the esophagus was diagnosed once in the 
medical service. Practically all patients with esophageal disease 
are admitted into another service. Likewise, patients with rectal 
syphilis have usually been admitted to general surgery. 

Summary. 1. Though syphilis is a relatively common disease in 
the medical clinic of the University Hospital of lowa, only 45 among 
12,000 admissions were for syphilitic disease of the digestive organs. 

2. Clinical evidence of hepatic involvement during the secondary 
stage of syphilis was quite rare, occurring in only 0.21 per cent of 
such cases. The clinical picture in tertiary syphilis of the liver is 
quite varied and 6 of the 7 types described by Rolleston were recog- 
nized among the 20 cases discussed. 

3. Only two instances of syphilitic pancreatitis were diagnosed. 
Syphilis may be a factor in the production of the diabetic syndrome, 
but clinically there seems to be very little relation between the 
two diseases. 

4. Syphilis of the small intestine is extraordinarily rare. Less 
than a half of 1 per cent of organic disease of the stomach and duo- 
denum is syphilitic. 
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OCULAR LESIONS COMPLICATING ULCERATIVE COLITIS. 


By Burritt B. Cronn, M.D., 


NEW YORK, 


(From the Medical Department of the Mount Sinai Hospital, New York.) 


TueE following cases are described with the object of pointing out 
an unusual complication of chronic ulcerative colitis of the nature 
of inflammatory ocular or para-ocular phenomena. In first seeing 
these cases the resemblance to clinical and experimental xeroph- 
thalmia was so striking as to be convincing. On the other hand, 
a search of the literature disclosed a somewhat analogous condition 
described for specific dysentery as seen at the Eastern War front. 
The exact nature of the lesion may therefore remain in doubt until 


( 
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further observations on such cases lead to more decisive information 
and data. 


Cask I.—The first case was that of a woman, aged twenty years, 
of American birth, who had been ill with fever and diarrhea for 
six weeks. About two years ago, immediately after pregnancy, 
she suffered from a severe diarrhea which lasted continuously for 
nine months. During that time she had, according to her state- 
ment, an irregular fever, frequent and often uncontrollable bowel 
movements; she lost 40 pounds in weight. After nine months of 
illness she hegan to improve and thereafter remained well for eleven 
months. 

Six weeks ago she suffered a recurrence of her illness. The 
diarrhea has been almost continuous, consisting of 8 to 12 or more 
bowel movements a day composed of mucus, some admixture of 
blood and fecal matter. The asthenia has been marked, emaciation 
extreme; her previous weight was 134 pounds; she now weighs 
approximately 70 pounds. During this last week she has complained 
of being almost unable to see on account of a violent inflammation 
of her eyelids. 

The physical examination showed extreme emaciation, general 
abdominal tenderness, a febrile state associated with marked 
debility and prostration. The blood-pressure was subnormal and 
a marked anemia was present. During the period of observation 
a sigmoidoscopic examination revealed diffuse chronic ulcerative 
colitis, apparently of the non-specific type. The feces were re- 
peatedly examined with the warm stage; amebes were absent. 
Agglutination tests of the blood against various strains of dys- 
entery organisms were negative. 

When first seen the patient insisted upon being kept in a room 
from which all daylight was excluded. The photophobia was 
intense, the eyes being kept continually covered. The report of 
the ophthalmologist (Dr. Mark J. Schoenberg), which accompanied 
her admission to the hospital, stated that an acute diffuse con- 
junctivitis was present; a superficial ulcerative process of the cornea 
was described. The exact nature of the lesion could not be ascer- 
tained but it was remarked that the process was apparently an 
unusual one not falling readily into any known clinical category. 

Upon admission to the hospital it was determined that in spite 
of the severe colitis present, the state of severe emaciation called 
for a more liberal dietary. The exact nature of the diet during 
the previous weeks could not be ascertained but was reported by the 
patient to have been extremely limited, consisting only of fluids, 
cereal gruels, vegetable soups and similar bland, non-irritating 
substances. A liberal diet was now prescribed, including baked 
potato, asparagus tips, purée of peas, custard, eggs, toasted white 
bread and butter, the above being a sample diet recorded for one 
day. Local treatment for the colitis was held in abeyance. 
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Almost immediately a change in the clinical course took place. 
The inflammatory condition of the eyes resolved within two to three 
days; within that time the edema of the conjunctive and the corneal 
cloudiness cleared up; photophobia immediately disappeared. This 
fact is all the more striking in the light of the information forwarded 
by the ophthalmologist. He stated that all usual therapeutic means 
for combating an ordinary conjunctivitis had failed. Further, 
smears from the purulent secretion were repeatedly negative for 
bacteria. Within two weeks the colitis subsided, though little in 
the way of local treatment to the intestine had been instituted. 

In the course of the last year the patient has remained well. 

The immediate clearing up of the eve condition upon change from 
a fluid diet restricted to but one or two food substances to a diet 
representing all the known nutritional substances suggested that 
the ophthalmic picture was in some way a nutritional deficiency 
phenomenon analogous if not identical with xeropbthalmia. 


CaseE II.—A few weeks later (February, 1923), the following case 
was admitted to the medical wards of the hospital. The patient, a 
married woman, aged twenty-five years, had been ill for six weeks, 
complaining of abdominal pain, severe, cramp-like in character 
and diarrhea consisting of 10 to 15 daily movements of blood and 
mucus. The physical examination shows a poorly-nourished woman, 
very pale. She has a herpetic eruption on her lower lip; the buccal 
mucosa and lips show numerous slightly elevated irregular opaque 
plaques resembling an aphthous stomatitis. A marked secondary 
anemia is present, the blood count reading: 

Hemoglobin, 40 per cent; erythrocytes, 2,900,000; leukocytes, 
8400; polymorphonuclears, 65 per cent; lymphocytes, 31 per cent; 
mononuclears, | per cent; myelocytes, 2 per cent; platelets, 350,000. 
Coagulation time, four minutes. The sigmoidoscopy shows the 
picture of an intense ulcerative colitis. Amoebe are absent and 
blood tests fail to show any agglutination against various strains 
of dysentery bacilli. The clinical picture is that of a non-specific 
ulcerative colitis. 

This patient also shows evidence of a marked photophobia. 
She lies in the ward with her eyes covered by her hand, with her 
head turned away from the window. ‘Theophthalmological examina- 
tion by Dr. Cyril Barnett on February 10, 1923, was reported as 
follows: Fundi normal. A small area of infiltration is seen at the 
limbus of the right cornea (five o'clock) with an erosion of the super- 
ficial epithelium and faint ciliary injection. This probably repre- 
sents a reopening of an old corneal lesion. 

Before admission to the hospital she had been maintained on a 
diet conforming with the usually accepted idea for the dietary) 
management of an acute colitis. It had consisted strictly of boiled 
cereals and cereal broths, tea, meat infusions. Soon a radical 
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change in her alimentation was prescribed, a rather full diet includ- 
ing eggs, milk, butter and the tuberous vegetables being allowed. 
Within three days the eves were reported as practically normal. 
Coincidentally a general improvement took place. The colitis 
was treated by irrigations with neutral acriflavine solution 
(1 : 4000), the colitis symptoms rapidly subsiding. Within two 
weeks the sigmoidoscopic control examination showed the healing 
process to be far advanced. The patient was discharged, well, 
six weeks after admission. 

In this case, as in the former, the exact nature of the ocular 
disturbance was not completely understood until after the disap- 
pearance of the symptoms. However, it was again noted that 
without the institution of local treatment, prompt recovery ensued 
upon change of diet and the administration of a complete dietary 
representing all the classes of food substances rich in vitamins. 

The resemblance to the clinical picture of keratomalacia or 
xerophthalmia seemed rather striking. Within the last year a 
condition almost identical with the above clinical observation has 
been produced experimentally in rats by Yudkin and by Yudkin and 
Lambert.2. By maintaining these laboratory animals, for a few 
weeks, on a diet deficient in fat-soluble vitamin they were able to 
reproduce ocular lesions similar to the above clinical observations 
and apparently identical with the eye disturbances which under 
similar experimental conditions had been produced in 1908 by 
Falta and Noeggerath® and in later years by Osborne and Mendel,‘ 
by McCollum, Simmonds and Parsons,’ and by Mori. 

The experimental eye disturbances in the rat have been most 
carefully studied and described by Yudkin and Lambert. They 
attribute the condition to an insufficient lachrymation which results 
from a degeneration and inflammatory process in the paraocular 
lacrimal glands. Epithelial degeneration and vacuolization of the 
secretory tubules may take place followed by suppuration, fibrosis 
and atrophy. The earliest manifestations in rats is a slight photo- 
phobia, lacrimation and reddening of the conjunctive. The 
lachrymal fluid is viscid; there is edema of the eyelids. The eye 
lashes fall out and the lids stick together with matted secretion. 
The corneal surface remains smooth. However, after a _ time, 
a cloudiness of the cornea may occur with the formation of char- 
acteristic corneal plaques. This does not necessarily imply corneal 
ulceration for under the plaques the epithelium may be well pre- 
served, as is shown by testing the corneal surface with fluorescin. 
Ulceration may come later if the dietary deficiency be prolonged. 
The corneal opacity consists of keratinized epithelium beneath which 
the deep layers of epithelial cells are generally found intact. The 
whole represents a low-grade inflammatory process. In the con- 
junctiva, Mori has described the process as due to the formation 
of granules of keratophylin in the cytoplasm of the secondary layer 


264 CROHN: OCULAR LESIONS COMPLICATING ULCERATIVE COLITIS 


of these cells. The same process they say cannot take place in the 
cornea except at the limbus; ulceration they attribute as of secondary 
nature and due to bacterial contaminations. 

It will be noted that the clinical phenomena occurring in the 
above cited cases of colitis agree, even in detail, with the experi- 
mental lesion produced in the rat by a diet deficient in vitamin A. 
The photophobia, swelling of the eyelids, the generalized conjunc- 
tivitis, the corneal opacity occurring at the limbus and resembling 
a corneal ulcer—the whole process disappearing promptly upon the 
administration of a general diet without the further evidence of the 
presence of a true ulcer of the refracting tissue of the eyeball. 
These common features speak for the parallelism between the clinical 
bedside observations and the experimental lesions as observed in 
laboratory animals. 

In 1904 Mori described, during a famine in Japan, a like lesion 
affecting 1400 children between the ages of two and five years. 
During the World War, Bloch’ described 40 cases, at Copenhagen, 
in children who were being fed on skimmed milk. The children 
were saved from corneal ulceration and blindness by the administra- 
tion of whole milk and butter. In the experimental lesion produced 
by Osborne and Mendel in 1913 the lesion was immediately cleared 
up by feeding cod-liver oil and butter. Wilson and Du Bois® 
recently describe a fatal case of keratomalacia in an infant of 
five and a half months who was fed only with condensed milk. , 

The condition is commonly attributed to a deficiency of fat- 
soluble vitamin A, and constitutes a disease which represents one 
of the clearest and most concrete examples of a vitamin disturbance. 
The primary sources of vitamin A are to be found in nature in raw 
milk, animal fat, egg yolk, green leaves and in the growing parts 
of plants. In animal tissues it is present in great abundance in 
liver, heart and kidneys as well as in eggs; it is richly present in milk 
and, of course in butter. It is less abundant in stale milk, dried milk 
and in boiled or pasteurized milk (McCarrison.’). Green vegetables 
and shoots contain it in liberal degree. Fruits contain it in only 
in small amount, except the tomato. 

It will thus be seen that the conventional and accepted diet for 
the treatment of acute or chronic colitis is practically devoid of these 
food substances which harbor this element essential to health. 
Neither of these patients had received as part of their dietary 
raw milk, butter, eggs, fruits or green vegetables, all being sub- 
stances supposed to aggravate diarrheal conditions and to retard 
healing. And if they did receive a diet including even in part some 
of these articles, it is unlikely that they were fed a quantity suffi- 
cient to maintain the vitamin reserve of the body. The continuous 
diarrhea, with its marked intestinal hypermotility, undoubtedly 
furthered the deficiency process by hurrying the partially digested 
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food out of the body before absorption from the diseased colon 
could be accomplished. While the human and animal body has a 
fairly large storage supply of vitamin A, it is apparently exhausted 
within five to six weeks, a period of time similar to that neces- 
sary in the rat (four weeks) before the onset of xerophthalmic 
manifestations. 

In these two cases of colitis no claim is made that the intestinal 
disease is of deficiency origin, even though the rapid clearing up 
of the inflammatory process seemed to follow, as of cause and effect, 
the administration of a general diet. It might, however, be not 
amiss to stop for a moment to heed the warning suggestion of 
MecCarrison who hypothetically declares that many of our cases 
of intestinal disorders and inflammations are of possible deficiency 
origin, a dietary inbalance giving rise to the condition and bacterial 
invasion acting only as a secondary factor. 

When one considers the duration of time over which chronic 
ailments extend and one remembers the often monotonous or one- 
tone diet prescribed, it is rather surprising that one does not more 
often see general evil results from protracted dietary restrictions. 
The class of gastric dyspepsias, psychasthenic neurotics with self- 
prescribed dietary limitations and particularly gastric ulcer patients, 
who for long periods of time, are maintained on milk, or on milk and 
eggs without many fruits or vegetables—these may offer a fertile 
ground for the clinical manifestations of deficiencies in vitamin 
B and C classes. 

In regard to the question of differential diagnoses it is of interest 
to remark that the literature of the last few years contains references 
to a form of conjunctivitis and iritis occurring as a complication of 
the specific form of dysenteric colitis. In the original description 
of Crouzon'® (1916) he associates this conjunctivitis with a form 
of arthritis, both occurring in the same cases of dysentery as com- 
plications during the height of the course of the disease. Among 
120 cases of dysentery studied at the war front, he observed 9 cases 
of “rheumatism.” He remarked that a peculiar form of conjunctivi- 
tis might occur before, with or after the rheumatism ; that it appeared 
usually about the tenth to fifteenth day and only in the most severe 
cases. The arthritis and conjunctivitis was observed just after 
the cessation of the diarrhea or often with exacerbations of the 
temperature. 

Cosse and Delord,'' ophthalmologists, studied the same series 
of cases reported by Crouzan and give a more intimate picture of 
the ocular and paraocular changes which complicate this specific 
type of colitis. Both eyes are usually involved at once; there is 
10 chemosis or reddening of the bulbar conjunctiva. The pal- 
bral conjunctiva is red, particularly the inferior lid. There 
s a moderate mucoid secretion, but no pus. Blepharospasm and 
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photophobia are absent; the iris is normal. The microbiology of 
the conditions is absolutely negative. In one case a_ peripheral 
keratitis with iritis was observed. 

They considered the condition as one of pseudo-rheumatism 
occurring as a complication of the dysentery. They regarded the 
eye condition as of toxic, or metastatic, rather than of bacterial 
origin. 

The clinical picture, both as regards the rheumatism and the 
ocular manifestations, was confirmed by Graham,” an English 
observer also at the war front. He studied 50 cases of dysenteric 
pseudo-rheumatism many of which were complicated by the specific 
form of non-bacterial conjunctivitis. He adds 7 cases of the more 
severe class characterized by cyclitis and iridocyclitis. 

Cope" regards the arthritis as directly due to the Bacillus dysen- 
terie though quoting a personal communication from Sir William 
Campell in which the latter states that the fluid aspirated from the 
joints of 18 cases was entirely sterile. All observers agree that the 
conjunctivitis is also a sterile process, clearing up within seven 
days without treatment. 

As regards the ophthalmic manifestations of the two cases under 
discussion in this paper, are we dealing with examples of nutritional 
disturbances of keratomalacia or xerophthalmia? Or, does there 
occur in non-specific ulcerative colitis a form’ of metastatic con- 
junctivitis and keratitis analogous if not similar to the condition 
described as complicating specific dysentery ? 

The analogy of the ocular condition as we have observed it, to 
clinical xerophthalmia as described under conditions of famine 
in Europe and Asia, and its similarity if not identity to experimental 
keratomalacia produced in rats by diets devoid of vitamin A sub- 
stances, would be strong arguments in ‘favor of its origin in an 
avitaminosis. On the other hand, the fact that a pseudoarthritis 
and a similar conjunctivitis and keratitis has been described for 
other forms of dysentery might induce one to believe that both con- 
ditions are metastatic complications of infectious ulcers of the colon, 
of whatever origin, but probably a result of secondary infections 
of such ulcers with pyogenic bacteria. 

Summary.— All forms of colitis have, as common characteristics, 
certain conditions that might tend to a vitamin deficiency, that is a 
prolonged course, severe diarrhea, rapid loss of weight, nutritional 
deficiencies, and are customarily treated by a marked restriction 
in the dietary menu. It would thus appear possible that all the 
forms of conjunctivitis and keratitis described in this disease are 
of the same nutritional nature, namely, that of an avitaminosis, 
non-bacterial in origin, clearing up promptly without local treatment 
and improving upon the administration of a generous and general 
dietary. 
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RINGWORM OF THE TOES AS FOUND IN UNIVERSITY 
STUDENTS. 


By S. H. Hutsey, 
AND 


F. M. JorpDan. 


(From the Laboratory of Dermatological Research, Department of Cutaneous 
Medicine, University of Pennsylvania.) 


To the average medical man ringworm of the toes appeals little 
because ordinarily it is such a trifling ailment. The specialist, 
however, is aware first that it is far more common than is generally 
imagined, and second, that the affection extends often enough to 
other parts of the body. More exactly, the toes serve as a reservoir 
for fungi, just as the tonsils do for pneumococci and streptococci, 
and from this position the disease may be transferred elsewhere, 
inducing an eczematoid ringworm of the hands and axilla or the 
well-known tinea cruris—‘‘jockstrap itch.” 

Many a physician will recognize the lesion and at once will realize 
the frequence of this condition when its several manifestations 
are pointed out. It appears, with variations, in three forms. First, 
the familiar cracked toe and soft corn—a macerated hyperkeratosis, 
between the toes (generally the fourth and fifth), with moderate 
surrounding inflammation. Second, as an eczema—red, oozing, 
and furiously itchy, extending from an interdigital position such as 
the above. Third, as a diffuse hyperkeratosis with blisters. 

The purpose of our work was to furnish precise figures as to the 
frequency of the affection in a uniform class of society, and to 
investigate certain other phases of the disease such as: (1) The 
duration; (2) the association of other varieties of ringworm; (3) the 
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influence of residence (that is, the location of the individual's home) 
as an etiological factor; (4) the frequency with which the fungus 
could be demonstrated on direct examination and in culture. 

Methods. One hundred university men mostly medical students, 
living on the campus at the University of Pennsylvania, but coming 
from various parts of the country furnished the material. Their 
toes were examined for clinical evidence of ringworm, and after 
classifying the lesions and recording data on mimeographed proto- 
cols the surface of the toe was cleaned and scrapings collected. 

These scrapings were prepared for microscopical examination in 
the usual way by putting some on a glass slide, treating with a few 
drops of 10 per cent potassium hydroxid, covering with a glass 
slip, and allowing the preparation to stand for a few minutes, or 
overnight, before examining under the microscope for the presence 
of the ringworm fungus. If found, tubes of culture media were 
inoculated and the ringworm species determined. The following 
tables record the results of analysis of the protocols. 


TABLE I.—INCIDENCE OF CLINICAL RINGWORM. 


Number of volunteers examined . 
Clinically positive 
Clinically negative 
Questionable* 
* Some of these were found positive and some negative for fungus on microscopical 
examination of scrapings. 


TABLE II.—DISTRIBUTION OF LESIONS ACCORDING TO TYPE. 

Per cent of 

clinically posi- 

Number tive patients. 
Macerative 88 
Eczematoid 3 
9 
Hyperkeratotic 0 


Total 


TABLE III.—ASSOCIATED FORMS OF RINGWORM. 


Number of volunteers examined 
Associated ringworm at present 
Associated ringworm in the past 


TABLE IV.—INFLUENCE OF RESIDENCE. 


Per cent positive of 
: Per cent | cases examined in 
N 
umber positive each section. 
of total 
examined. 


Number Number 
positive negative 
clinically. clinically 


Number 


positive 
examined. 


micro- 
copic. 
Micro- 


Clinically. scopic. 


2 2 55 52 

Middle West 33 


100 
0 
14 
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TABLE V.--MICROSCOPICAL FINDINGS. 


Per cent. 
Fungus found in scrapings . . 49 63 
Fungus not found in scrapings . 28 37 


Total examined 


TABLE VI.-—-RESULTS OF CULTURES. 


Per cent.* 


Negative ; . 44 90 
Total cultured . 49 


* Only 49 of the 100 students examined were tested culturally. 


Conclusions. 1. T'ype of Lesion: The macerative (soft corn) 
predominates—S88 per cent of all forms. It is not generally appre- 
ciated that this lesion has a fungous connection. 

2. Associated Ringworm: From 10 to 15 per cent of those exam- 
ined had had some other form of ringworm previously. 

3. Residence: Much to our surprise this does not seem to have 
played any part in determining incidence. 

4. Incidence: (1) On the clinical basis, that is, from objective 
symptoms alone, 67 per cent of our student body have ringworm of 
the toes. (2) On the evidence of the microscope, that is, the dis- 
covery of mycelia, 49 per cent were affected. (3) Culturally proven 
cases number 5 per cent. Certainly the valid figure is higher than 
this after what has been noted above. The state of vitality, cul- 
tural requirements and other circumstances surrounding these 
mycelia merit further investigation. (4) This disease is by no 
means one affecting particularly the dispensary class of patients. 

5. A Focus of Infection: Most people are unaware that this 
form of ringworm constitutes a focal infection in relation to the 
dermatological field just as there are focal infections in internal 
medicine. 

6. Importance: Regardless of the question as to what constitutes 
ringworm of the feet, and how much symptomatology must exist 
in order to constitute disease, it still remains as the outstanding 
feature of the above conclusions, that 5 per cent of our student body 
harbor living fungi which are known to be the cause of ringworm 
(as proven by culture), and that from 10 to 15 per cent have had 
some other form of ringworm previously. 
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HEART DISEASE AND ABNORMAL ELECTROCARDIOGRAMS. 
With SPECIAL REFERENCE TO THE Coronary T Wave.* 


By Haroitp E. B. Parper, M.)., 
NEW YORK CITY. 


(From the Second Medical Division of the New York Hospital and the Department 
of Medicine of Cornell University Medical School 


THE electrocardiogram is a record of the production of electricity 
by the heart muscle. This electrical production is one of the func- 
tions of the muscle and is intimately connected with the contraction 
of the fibers. If the muscle is diseased it is not likely to produce 
the same sort of electric current as when it is healthy, so that the 
electrocardiographic diagnosis of myocardial disease has become 
possible through the correlation of special abnormalities of the 
record, with special types of pathological change. By this means 
and by animal experiment our knowledge has been increased, so 
that the electrocardiogram reveals with increasing clearness whether 
the contraction of the heart is normal or abnormal. 

The observation of a patient who showed unusual changes in the, 
ventricular waves of his electrocardiogram both during and after an 
attack of coronary artery occlusion, first drew my attention to the 
possibility that the electrocardiogram might atford a means of 
confirming a clinical diagnosis of this condition.!. The characteristic 
feature was a peculiarity of the 7 wave (Fig. 1) which was very 
poorly described in the paper in which I originally discussed it. In 
order to correct this defect in the original paper | would like to 
state my belief that the significant feature is the presence in one or 
more leads, usually in only one, of a downward, sharply peaked 
T wave with an upward convexity of the S-T or R-T interval. 
If this feature is only present in Lead III it cannot be considered 
significant unless associated with a downward T wave in Lead II, 
though the downward 7’ 2 need not also have this upward convexit) 
preceding the peak. 

In the original patient, this peculiarity of 7 persisted for months 
after the attack. He was lost sight of owing to the war and so an 
autopsy was not obtained when he died in 1919. In 1918 Herrick 
published a case with a typical history of coronary occlusion whose 
record had this same peculiarity of the 7 wave2 This patient 
‘ame to autopsy and the scar of an old infarct was found in the left 
ventricle toward the apex. A large number of experiments have 
been done by Smith upon dogs, and a similar change in the 7’ wave 
of the dog’s electrocardiogram was frequently found after tying 
off branches of the left coronary artery.* 


* Presented before the American Society for Clinical Investigation, May 5, 1924 
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Many patients with these peculiar 7’ waves have come to my 
attention since the first report, and one of them who was autopsied‘ 
was found to have a thrombosis of a branch of the left coronary 
artery (Fig. 2). Quite recently Smith® reported a case that had the 
descending branch of the left coronary artery tied to stop hemor- 
rhage and records of this patient showed the typical 7’ wave for 
many weeks. 
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Fic. 1.—Record from a patient who had a thrombosis of a branch of a coronary 
artery. The characteristic feature is seen in the 7 wave of Lead IIT; an upward 
convexity followed by a sharply pointed, downward peak. The record incidentally 
showed auricular fibrillation by the small wavelets marked fff. 


It seems as though this peculiarity of 7 might prove to be a 
reliable physical sign of occlusion of a branch of a coronary artery, 
and that if its causes could be properly understood it might serve 
to confirm or deny a clinical diagnosis of arterioclerosis of the coro- 
naries with narrowing of the lumen. With this in mind I have 
reviewed a series of 150 adult patients from hospital and private 
experience, attempting to determine a relation between the clinical 
features and the electrocardiographic record. Fifty patients were 
diagnosed as having arterioclerosis of the coronary arteries, 16 
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with infarction, 30 with chronic narrowing, and 4 in whom chronic 
narrowing might have been complicated by infarction. Fifty other 
patients were diagnosed as having chronic fibrous myocarditis and 
50 others, chronic valvular disease. 

It is necessary before discussing electrocardiographic findings 
in these three groups of patients, to give the features upon which 
the clinical diagnoses rested. Such a clinical grouping can only 
have value for study when the cases are selected with greatest care 
and when doubtful cases are rigidly excluded. Coronary infarction 
was diagnosed when the patient had had an attack of severe sharp 
pain or a severe heavy pressing pain, felt behind the sternum at a 


Fic. 2.—Record from a case proved by autopsy. The characteristic upward 


convexity of the R-T interval is seen in Leads II and III. 


level between the third and sixth chondrosternal junctions or in the 
epigastrium. The pain was accompanied by a sense of difficulty 
in breathing and by marked prostration. The patient was usually 
covered with cold perspiration, was often nauseated, sometimes 
vomited and usually eructated gas. The pain usually radiated, 
though not always, but when it did, passed across the chest to 
either side or to both, perhaps to the shoulder, especially the left 
and often down the arm on its ulnar aspect, more frequently to the 
left arm than to the right. These attacks came on suddenly and 
without any premonition. They came at a time when the patient 
was more or less at ease, not usually immediately after an exertion. 
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He might have been in bed at night, or sitting in a chair after a meal 
or perhaps moving quietly about his home or place of business. 

The picture of coronary arteriosclerosis with chronic narrowing 
of the lumen is a less clear cut, less definite, but nevertheless clearly 
recognizable picture. The pain is more easily confused with pains 
about the heart arising from other causes, so that the term angina 
pectoris applied to vague precordial pains has often been the cause 
of a wrong diagnosis. We have tried to avoid this error, so that 
patients were selected for this group only when their symptoms 
appeared on exertion or with mental excitement. There were 
attacks of a “pressure” or “heavy feeling” or “lump” situated 
behind the sternum between the level of the third and sixth chondro- 
sternal junctions, which became a pain if the exertion was continued, 
and which was severe enough to make it necessary to stop the 
exertion or the exciting feature. The typical pain is not described 
as a sharp pain but is dull and heavy. It may radiate to the left 
shoulder and inner side of the arm and forearm, or more rarely to 
similar situations on the right side. Rarely there is radiation to the 
left side of the neck. It is not a steady pain but passes off in a minute 
or so if the exercise is stopped, returning when it is resumed. 
Allbutt® has suggested that similar symptoms may arise from dis- 
ease of the coats of the aortic arch. This may well be the case, 
especially in the presence of arterial hypertension, but I believe 
that the pain of aortic disease is not felt below the level of the third 
rib, and so have excluded from the present group those with pain 
above this level. 

Chronic fibrous myocarditis was diagnosed when the patient 
had applied for treatment because of symptoms of cardiac failure. 
Those having valvular disease, or auricular fibrillation or hyper- 
tension, or emphysema with chronic bronchitis were excluded, 
because it was possible that these conditions might have been the 
cause of the symptoms. Such patients were excluded from this 
group, for I wished to have as high a percentage of correct diagnosis 
as possible. A number with myocarditis were probably wrongly 
excluded, but many more without it were rightly so. The observa- 
tion of “weak” or “poor quality” heart sounds was-not used in 
reaching this diagnosis for a similar reason. Though these signs 
are often present with myocarditis, yet they are often found without 
its being present. 

The diagnosis of cardiac valvular disease was only made when 
typical and characteristic murmurs were heard at the mitral or 
aortic areas, in patients who sought treatment because of symptoms 
of cardiac insufficiency. Many of the patients diagnosed as having 
chronic myocarditis and some in the coronary group had a systolic 
murmur best heard at the apex and believed to indicate a mitral 
insufficiency. These were not included in the valvular group, 
because it was not considered that in adults an uncomplicated 
mitral insufficiency can cause symptoms of cardiac failure. 
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TABLE I. 


Coronary 


occlusion Chronic Cardiac 

acute and fibrous valvular 

chronic. myocarditis disease 
Coronary 7’ wave ; Is 0 0 
Downward T in Lead I or Lead II or both 5 10 12 
Small excursion of 7' (low voltage 0 5 0 
Notched QRS group 2 7 0 
Small excursion of QRS (low voltage 3 i 0 
Bundle branch-block 6 15 l 

Normal QRS and T except for R. V. P. or 

16 9 37 
Total 50 50 


T 


Fic. 3.— Record from a patient with chronic myocarditis. The abnormal feature 
of this curve is the low voltage of the 7’ wave which is barely perceptible in either 


lead. 


Table I gives a summary of the electrocardiographic findings in 
these three groups, and a brief word may be appropriate in explana- 
tion of what the author has considered significant abnormalities of 
the ventricular waves.?. The coronary 7 wave has been described 
above. Downward 7’ wave in Lead I or Lead II or both was only 
considered significant when the patient was not under the influence 
of digitalis at the time of taking the record. Patients who had been 
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taking digitalis within two weeks of the time of the record were not 
included in this study. Low voltage of 7 (Fig. 3) was only con- 
sidered significant when the wave failed to reach a height of 0.7 mm. 
in any lead. Notching of QRS (Fig. 4) was considered significant 
only when it occurred as a definite notch or a slurring in two or 
three leads and when it was nearer to the peak of the wave than to 


Fic. 4.—Record from a patient with a history of typical pain on effort. This 
record shows two abnormal features. The notching of QRS indicated by the arrow 
and the downward 7 waves in Leads I and II. 


the baseline in the lead giving QRS its largest excursion. Notch- 
ing of QRS was always in this series associated with a down- 
ward 7' wave in Lead I, Lead II or both, but these records are only 
reported under notching of QRS. Low voltage of QRS (Fig. 5) 
was only considered significant when the maximum excursion in 
any lead failed to reach a height of 5 mm, Bundle branch-block 
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(Fig. 6) was diagnosed if the QRS group was abnormally prolonged, 
over 0.14 second, and notched, with the 7’ wave oppositely directed 
to the QRS group in its two chief leads. 

Some interesting observations were made in these patients bear- 
ing on the general significance of normal and abnormal ventricular 
waves and it will be profitable to consider these before proceeding 
to the discussion of the coronary 7’ wave. We observe in Table I 
that the great majority of the patients in the myocardial group had 
abnormal ventricular waves, “bundle branch-block”’ curves being 


“ated 


Fie. 5.—Record from a patient with typical pain on effort. The abnormal feature 
is the unusually low voltage of the QRS group. 


the most frequent (30 per cent) while downward 7 waves in Lead I, 
Lead II or both without QRS changes were found in 20 per cent. 
In contrast to this, patients with valvular disease were found to 
have abnormalities of QRS or of T rather infrequently. Only 26 
per cent of the valvular cases had abnormal waves, and inversion 
of 7 in Leads I or II was almost the sole type of abnormality. It 
is interesting to find these electrocardiographic changes so infre- 
quently in patients with disease of the valves, in view of the agree- 
ment among pathologists that patients dying of cardiac failure are 
less likely to have myocardial disease when valvular disease is 
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present than when it is absent. Evidently valvular lesions are 
capable of causing cardiac failure, though the process is more easy 
if the muscle is also affected. 


Fic. 6.—Record from a patient with typical pain on effort. The abnormal features 
of this curve, notching of QRS with prolonged duration, and the T wave opposite to 
the QRS, give the picture known as bundle branch-block. 


TABLE II. 


Normal ventricular Abnormal ventricular 


waves. waves 
Total 
cases. No. Per cent. No. Per cent. 
Coronary disease: 
Infarction .. 16 3 19 13 81 
No infarction . . 80 13 46 17 54 
Enlargement 12 4 33 s 67 
No enlargement. 24 7 30 17 70 
Fibrous myocarditis: 
Enlargement ~ ie 2 12 15 88 
No enlargement 21 5 24 1¢ 76 


Valvular disease: 
Enlargement ge’ Ba 27 16 60 11 40 
No enlargement . 16 95 1 5 
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The important clinical features of these patients were reviewed, 
the degree of cardiac failure, the character of the pain and the pres- 
ence of definite, indubitable, cardiac enlargement were each con- 
sidered in turn. Often the clinical records were unsatisfactory in 
their statements on these points, so it was not always possible to 
review each of the cases from all of these aspects. 

The degree of cardiac failure at the time the record was taken 
did not correspond with any special frequency of the abnormal 
curves we have considered. It is well known to those who see many 
electrocardiograms that a patient may vary greatly in his cardiac 
compensation and yet the record may not change in this way. This 
is usually true of murmurs also for neither the electrocardiograms 
nor the murmurs are affected in a significant way by whatever it is 
that determines compensation. * 

In all but four of the coronary group, it was possible to decide 
whether there had or had not been so severe an attack that infarc- 
tion was likely. In Table II it is seen that of the 16 who had the 
severe attack, 13 (81 per cent) gave abnormal ventricular waves 
and of 30 who had not had a severe attack only 17 (54 per cent 
showed abnormal waves. 

The relation between cardiac enlargement and the finding of 
abnormal ventricular waves is also shown in Table II. In the 
coronary group the frequency of electrocardiographic abnormalities 
in those with and without enlargement was nearly the same, 67 
per cent of those with enlargement and 70 per cent of those without 
it gave abnormal ventricular waves. In the myocardial group SS 
per cent of these with enlargement gave abnormal ventricular 
curves, while of those without enlargement only 76 per cent did 
so. In the group with valvular disease 40 per cent of those with 
enlargement had abnormal ventricular waves; but of those without 
enlargement only 5 per cent (one patient) gave abnormal waves. 

It is plain from Table II that with either myocardial or valvular 
disease the presence of cardiac enlargement makes the finding of 
abnormal ventricular waves more likely. With coronary disease 
however enlargement is not an important factor in determining 
abnormal waves, whereas the occurrence of an infarction is most 
important. 

These observations harmonize with the generally accepted idea 
that abnormal ventricular waves are due to ventricular muscle 
disease. It has long been believed that myocardial changes are a 
most important cause of enlargement, and we see that enlargement 
and abnormal waves tend to occur together in both the myocardial 
and valvular groups. The frequency of abnormal waves with 


* Although notching or abnormal width of the QRS group and abnormal down- 
ward 7’ waves rarely change with the degree of compensation, yet the size of these 
waves do so quite frequently. Waves will be smaller when the patient is poorls 
compensated and will grow larger when his condition has improved. 
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cardiac infarction has the same fundamental cause, for these cases 
with infarction are the most likely to have serious damage to the 
ventricular muscle. It must be evident from this how great is 
the importance of the electrocardiogram in the clinical examination 
of these patients. 

There is a suggestion from Table II that muscle damage may 
occur without giving rise to abnormal waves, for there were a number 
of patients who would have been expected to show them but who 
failed to do so. Two in the myocardial group with enlargement 
(12 per cent), and 8 in the coronary group with infarction (19 
per cent), gave records without any significant abnormality. The 
infrequency of this occurrence was so slight that it might be partly 
explained on the ground of mistaken diagnosis, but we cannot deny 
that the diagnosis was incorrect in all 5 of these patients, so it is 
impossible to deny that disease may exist in the ventricles without 
changing the QRS or 7 waves in a recognizable manner. How 
much or how little this disease may be, can only be determined by 
pathological studies. 

It is interesting that of the 62 patients in these three groups 
who did not show cardiac enlargement, there were 34 who gave 
abnormal ventricular waves. This suggests that disease of the 
muscle may often exist without definite en'argement. In such 
patients the abnormal waves of the electrocardiogram may con- 
stitute the only direct physical sign of heart disease, for there may 
be no enlargement, no abnormality of the heart sounds and no 
murmurs. These patients are like those with valvular lesions and 
without definite enlargement, in that their disease has not yet 
produced the change in the size of the heart which is one of its 
ultimate results. 

The Coronary Group. (onsidering again Table | we see that 36 
per cent of the patients with the coronary diagnosis showed the 
special coronary 7 wave under discussion. Thirty-two per cent 
of the coronary group, though failing to have the special 7’ wave, 
yet had some other significant abnormalities of the ventricular 
waves, so that 68 per cent of these patients had abnormal waves. 
In the group with fibrous myocarditis not a single instance of the 
coronary 7' wave was found though 82 per cent showed one or more 
of the other significant abnormalities of the record. In the valvular 
group there was no instance of the coronary 7’ wave; but 26 per 
cent of the patients showed abnormal ventricular waves. 

The coronary 7 wave seems to be a quite special sort of abnor- 
mality of the electrocardiogram occurring in about a third of all 
patients who give symptoms suggesting coronary narrowing or 
infarction. It is more frequent in those who have had a more severe 
attack suggesting infarction, than in those with the milder symp- 
toms of chronic narrowing, being found in 50 per cent of 16 cases 


of infarction, as against 27 per cent of 30 cases of narrowing. 
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The pathological basis of this abnormal 7 wave is probably not 
to be found in the primary anemia of the arterial occlusion, for in 
dog experiments and in three clinical instances, which I have 
observed, the primary change has caused a different and quite 
transient peculiarity of the 7’ wave.’ The coronary 7’ wave here 
described is probably due to the secondary reaction of repair about 
the anemic area. On this basis we can understand how it is found 
in patients who have not gone through the event of an infarction, 
but who have a slowly progressive narrowing of an arterial branch 
with a local area of anemia surrounded by the secondary reaction 
of repair. It is understandable too how the peculiarity might dis- 
appear in later records, when the collateral anastomoses have taken 
over the blood supply of the infarcted area, or when this has been 
replaced by fibrous tissue. 

I have seen this peculiar 7 wave give place to a normal one 
during a period of nine months, the patient’s condition improving 
the while. A similar return to the normal 7 wave was often 
observed by Smith in dog experiments, and occurred in the post- 
operative human heart which he reported. Such a change should 
be considered to indicate that the affected area has become quies- 
cent, because of a practically complete restitution of function due to 
the collateral circulation. In patients who continue to have pain 
on exertion, I have seen this peculiar 7’ wave give place to a down- 
ward 7 of the usual form without the sharp peak and upwardly 
convex S—7' interval. Such a change might be due to fibrotic 
replacement in the affected area. 

That this coronary 7 wave is often due to a lesion in a branch 
of the left coronary artery is suggested by the fact that 3 of the 4 
reported autopsied cases with the special 7 wave (Herrick?, Smith, 
Pardee, Wearn’) have had the lesion there, and that Smith’s post- 
operative case’ which showed the 7 wave had the descending 
branch of the left coronary tied. It should be remembered in this 
connection that in 19 autopsied cases, Wearn® found the lesion in 
the left artery 16 times. The disease is much more frequent in 
the left artery. 

As to the 16 patients in the coronary group who failed to have this 
special peculiarity of T but had other abnormalities of the QRS 
group or 7' wave, it is likely that in these hearts the pathology did 
not have the special character required to produce this 7 wave, 
or that having it, the situation of the lesion was such that impor- 
tant branches of the auriculoventricular conducting system were 
involved. The destruction of important branches of the auriculo- 
ventricular system could cause such marked changes in the ventric- 
ular waves that the special 7 wave peculiarity would be over- 
shadowed, obviously so if bundle branch block curves resulted. 
It is possible that in some of these cases that failed to have th« 
typical 7’ wave an old infarction had given place to fibrous changes 
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by the time the record was taken, so that the special peculiarity 
of 7 which might have been found in an earlier record, was no 
longer present. The local reaction about the anemic area might 
have given place to fibrous tissue and the ordinary downward 7’ 
wave was found. 

It is significant of the specificity of the pathology underlying 
the coronary 7 wave, that it did not occur at all in the records of 
the patients with chronic fibrous myocarditis or with chronic 
valvular disease.* Those with myocarditis presumably had a more 
diffuse disease. They showed abnormalities of their ventricular 
waves with great frequency, but the abnormalities were always 
some other feature than this peculiar 7’ wave. 

There were 16 patients in the coronary group, who did not have 
significant abnormalities of either QRS or of T. This combination 
of typical symptoms with a normal electrocardiogram was less 
common when there was a history to suggest infarction than when 
the symptoms were those of chronic narrowing (Table IL), for of 
those presumed to have had infarction 19 per cent had normal 
ventricular waves, while of those with chronic narrowing 46 per 
cent had normal waves. The presence of normal waves in these 16 
patients might arise in one of three different ways: (1) The diag- 
nosis might be incorrect, the patients not having coronary disease 
at all; (2) the diagnosis might be correct and yet the damage to the 
muscle be so slight as not to affect the electrical production during 
systole; (3) there might have been an infarction of a small area 
which later became revascularized through the collateral anasto- 
moses, so that a previously abnormal electrocardiogram might 
have given place to one of normal form before our record was taken. 

It is of course impossible to say how many of our diagnoses were 
incorrect, but it is not likely to be as many as 16 out of 50. There 
must remain a number of patients who had coronary disease with 
chronic narrowing and even with infarction, and whose normal 
electrocardiograms are due to the fact that the arterial disease had 
not vet caused much damage to the ventricular muscle, or that there 
had been more or less complete restitution of circulation in the 
damaged area by the collateral anastomoses which have recently 
been so clearly demonstrated to exist in the heart.® 

The finding of abnormal ventricular waves in two-thirds of the 
patients suspected of disease of the coronary arteries has a consider- 
able diagnostic and some prognostic importance. The diagnostic 
importance is greatest when the peculiar coronary 7' wave is found, 
for this appears to be due only to a focal area of deficient vasculari- 
‘ation, in the ventricular muscle. Other abnormalities of the waves 


* I have seen this coronary 7 wave in 2 cases with aortic valvular disease, 1 
yphilitic, the other rheumatic, both without cardiac pain. The latter patient is 
ving, the other died without autopsy. I thought that it might indicate involve- 
vent of the coronary orifice in the disease. 
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might arise from a diffuse inflammatory reaction or from the hater 
results of arterial narrowing, or from the results of a widespread 
coronary disease. 

As to prognosis, the finding of the coronary 7 wave indicates 
coronary atheroma. When this is present the possibility of sudden 
death from cardiac infarction cannot be denied. On the other hand, 
as a patient may live for years after a cerebral apoplexy, so here 
also the fatal event may not be at all imminent. The finding of 
any other abnormality of QRS or 7 with a clinical history of the 
coronary type must also be looked upon as the result pf coronary 
disease and the possibilities for the future are about as described. 

When the patient reveals normal ventricular waves we must make 
the diagnosis of coronary disease only with a very typical history. 
We cannot exclude the diagnosis on the ground of normal waves, 
but we may feel that the arterial condition must be short lived and 
not of a marked degree, else the muscle would have been sufficiently 
affected,to change the electrical waves. Such a person might be 
liable to sudden death at this stage of the disease; but it is far less 
likely than if an electrocardiographic abnormality shows the result 
of more advanced arterial changes. 

Summary. A peculiar form of the 7 wave of the electrocardio- 
gram is described. 

The electrocardiogram and certain clinical features of 150 patients 
were reviewed, their clinical diagnoses being equally divided between 
coronary artery disease, chronic fibrous myocarditis and cardiac 
valvular disease. 

Eighty-two per cent of the myocardial group, 68 per cent of the 
coronary group and 26 per cent of the valvular greup, showed one 
or more of the significant abnormalities of the ventricular waves. 

The degree of cardiac failure at the time of the record did not 
coincide with any special frequency of normal or abnormal waves. 

The diagnosis of cardiac infarction was associated with a high 
frequency of abnormal ventricular waves, 81 per cent. 

Definite cardiac enlargement was associated with a greater 
frequency of abnormal waves in both the myocardial and valvular 
groups but not in the coronary group. 

These findings are in agreement with the opinion that the electro- 
cardiographic abnormalities are due to disease of the ventricula: 
muscle. 

The special peculiarity of the 7 wave was only found in patients 
of the coronary group, and only in one-third of these. Another 
third showed other abnormalities of the ventricular waves and th: 
remaining third had normal waves. 

The cause of this coronary 7' wave is considered to be the secon 
dary reaction of repair about an area of deficient blood supply i 
the ventricular muscle. 

The situation of this area is of importance for if the branches o 
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the auriculoventricular bundle are much involved, other abnor- 
malities of the curve will arise and may mask the special peculiarity 
of T. 

The significance of this special 7 wave is discussed and it is 
concluded that it only arises from coronary artery disease with 
narrowing of the lumen of a large branch, but that any other abnor- 
mality of the electrocardiogram may result from the same cause: 
If normal waves are found in a patient suspected of coronary disease, 
we may feel that the arterial changes are not of a marked degree. 
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REVIEWS. 


PRINCIPLES OF BiocueMistry. By T. Brattsrorp ROBERTSON, 
Pu.D., D.Sc., Professor of Physiology and Biochemistry in the 
University of Adelaide, South Australia; Honorary Consulting 
Biochemist to the Adelaide Hospital; Formerly Professor of 
Biochemistry in the University of Toronto. Second edition. 
Pp. 796; 57 illustrations. Philadelphia: Lea & Febiger, 1924. 


THE new second edition of this work, by thorough revision and in 
parts actual rewriting of the text, is quite abreast of the newest 
advances in this most fertile field of scientific research. The author 
continues to keep in mind constantly the close relationship of bio- 
chemistry to physiology. This fact together with the author's 
facile statement of the subject makes the work a particularly 
valuable one for the medieal and premedical student. The physical 
makeup of the book is a very pleasing one. R. k. 


A MANUAL oF By T. Currrenpen Pu.B., 
M.D., F.R.C.S., Instructor in Proctology, Harvard Graduate 
School of Medicine; Surgeon to Rectal Department, Boston 
Dispensary; ex-President, American Proctologic Society. Pp. 
279; 84 illustrations. Philadelphia and New York: Lea & 
Febiger, 1923. 


Tuts small book makes the usual attempt to present in a small 
space an adequate consideration of a special subject —considerably 
more than is found in general text-books or even systems of surg- 
ery—and yet leaving out the “excessive details’ that fill so many 
pages of the more exhaustive treatises on the subject. The author 
seems to have succeeded better than most do in this difficult task. 
Though the reviewer is not sufficiently familiar with the subject t 
be an expert critic, it seems as if the author has made an adequat« 
presentation, clearly and accurately, that should be useful both 
to student and surgeon. Certainly the form of the book and the 
character of the illustrations leave little to be desired. 
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THe Puystotocy or Exercise. By James Hurr McCurpy, 
A.M., M.D., M.P.E., Director of Physical Education Course in 
the International Young Men’s Christian Association College, 
Springfield, Massachusetts; Editor of the American Physical 


Education Review. Pp. 242; 13 dlustrations. Philadelphia: 
Lea & Febiger, 1924. 


Tus book is an excellent statement of the effects of exercise in 
general, as well as the effects of special types on the bodily functions. 
It represents not only an ample survey of the literature but the 
original observations of the author and his assistants over a period 
of nearly thirty years of active work in the field of physical educa- 
tion. Written primarily as a text-book for students of physical 
education, it will be found of interest by many others: the physi- 
ologist, the cardiologist, and any one who may be only casually 
interested in the athletic training of youth. R. K. 


MoperN METHODS IN THE DIAGNOSIS AND TREATMENT OF RENAL 
Disease. By Maciean, M.D., D.Sc., Professor of 
Medicine, University of London, and Director of the Medical 
Clinic, St. Thomas’s Hospital. Second Edition. Pp. 110; 
8 illustrations. Philadelphia and New York: Lea & Febiger, 
1924, 


WHEN the reviewer reviewed the first edition of this book his 
comments were entirely favorable. In looking over the new second 
edition the same feeling is maintained about this revision as about 
the first edition. The book presents to the general practitioner a 
most excellent summary of our knowledge of kidney disease and 
correlates most successfully the various physiological tests of the 
function of the kidney with the pathological picture that should be 
expected as a result of various analysis. The author lays great 
stress on the simpler examinations which do not require a well 
equipped laboratory in order to determine the functional condition 
of this organ. M. 


WoMEN CHARACTERS IN RicHarD WaGNER. By Louise Brink, 
Pa.D. Pp. 125. New York and Washington: Nervous and 
Mental Disease Publishing Company, 1924. 


By applying Freudian principles of psychoanalysis to the women 
characters of Wagner’s “ Ring der Nibelungen”’ the author attempts 
to analyze Wagner’s psychology and purports to find in it an uncon- 


286 REVIEWS 


scious concurrence in Freudian doctrine. On the back cover, in 
the price list, of the books of the Nervous and Mental Disease 
Monograph Series this work is listed at ‘‘$0.00”—a rather apt 
expression of its probable value, at least to the physician. 


Tue Henperson Trust Lecrures: No. Il. Tue Srory or THE 
Brain. By Str James Cricuton-Browne, M.D., LL.D., D.Sc., 
F.R.S. Pp. 28. No. IIL. OF THE 
SKULL AND Brain Cast oF Sir Toomas BROWNE OF NORWICH. 
By Str Artruur Kerra, M.D., F.R.S. Pp. 30. Edinburgh and 
London: Oliver & Boyd, 1924. 


In these days of the high cost of living, these attractive pamph- 
lets—embodying lectures delivered at the University of Edinburgh 
during 1924 under a trust founded in 1829—certainly furnish a lot 
for the money. Written in the lucid, pleasant style so common to 
British publications—and, alas, so rare in this overpractical coun- 
try—both lectures contain useful as well as entertaining informa- 
tion. In the first is sketched the story of brain function and 
localization from phrenologists to Pavlov; as to Sir Thomas Browne, 
Sir William Osler, his disciple, would doubtless be as surprised as 
that worthy old mystic himself at the interest that has been taken 
in him in the past two or three years. 


LECTURES ON ENbocrinoLocy. By Watrer Time, Attending 
Neurologist, Neurological Institute, New York; Professor of 
Endocrinology, Broad Street Hospital; Professor of Nervous and 
Mental Diseases, Polyclinic Medical School and Hospital. Pp. 


99. 


23; 27 illustrations. New York: Paul B. Hoeber, 1924. 


ARTICLES on endocrinology by such a well-known authority as 
the author are always welcome; it should be stated, however, that 
this booklet is ‘‘an unchanged reprint of the article which appeared 
in 1921” in the January number of the Neurological Bulletin, and 
that the many contributions and developments that have beet 
made since that time have not been included. While the author’ 
ideas are always interesting and suggestive, it does not seem t 
the reviewer that the inferences and conclusions drawn are in al 
cases justified by the actual facts that are available; and yet it i 
especially in endocrinology that there is the greatest need for 
strict segregation of fact from hypothesis or speculation. 


KE. 
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A Laporatory MANUAL OF THE ANATOMY OF THE Rat. By 
Harrison R. Hunt, Pu.D., Professor of Zodlogy in the Michigan 
Agricultural College. Pp. 123; no illustrations. New York: 
The Macmillan Company, 1924. 


TuIs manual was written to supply a guide to the proper dis- 
section of the rat—the easiest mammal to obtain in large quanti- 
ties for this purpose. The material is carefully and succinctly 
offered in nine sections—external aspect, the skeletal system, the 
muscular system, the salivary glands, the vascular system, the 
respiratory system, the digestive system, the urogenital system, 
the nervous system. The book should prove valuable, not only 
for the purpose already indicated, but also in the many laboratories 
where the rat is used as an experimental animal. 


E. K. 


Cancer: How rr is Causep; How tr CAN BE PREVENTED. By 
J. Evuis Barker. Pp. 478. New York: E. P. Dutton & Co., 
1924, 


Tue author, a layman, sets up the theory that all cancer is 
caused by chronic poisoning. In the intestinal tract chronic con- 
stipation with its attendant intoxication is the etiological factor, 
analogous to the production of cancer of the skin by the prolonged 
action of coal-tar products. The prevention of cancer can be 
accomplished by avoiding chronic poisoning—no_ constipation, 
no gastrointestinal cancer. Having set up the theory the author 
tries to fit the facts to it. The reasoning is peculiar, unconvincing 
and fallacious. The introduction is by Sir Arbuthnot Lane whose 
writings on intestinal stasis form a chief source of Barker's material 
and are extensively quoted. R. kK. 


(7RUNDRISS DER ANATOMIE DES MENSCHEN. By JOHANNES MOLLER 
Formerly Prosector at the Vesalianum at Basel and Pau MULLER 
Formerly Assistant at the Anatomic Institute, Leipzig. Fourth 
edition. Pp. 493, 91 illustrations. Berlin and Leipzig: Walter 
De Gruyter & Co., 1924. 


SINCE the appearance of the first edition of this little volume in 
902, both its authors have died. The third edition was brought 
ut in 1920 by Professor Broesike. He has preserved the original 
orm of the book attending simply to the elimination of errors and 
| places clarifying the text. From the standpoint of macroscopic 
natomy in particular the books offers a concise, clear outline of the 
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subject in a convenient and handy form, accounting for the increas- 
ing popularity of the book which is now appearing in its fourth 
edition, less than four vears since the issue of the third. R. k. 


OPERATIVE SURGERY, VoLUME V. By WarkREN STONE BICKHAM, 
M.D., and Puar. M. (TuLtane) M.D. (Cotumpta), F.A.C.S. 
Former Surgeon in charge of General Surgery, Manhattan State 
Hospital, New York; Former Instructor in Operative Surgery, 
College of Physicians and Surgeons (Columbia University), in 
the New York Post-graduate Medical School and Hospital, and 
in the New York Polyclinic Medical School and Hospital; Former 
Visiting Surgeon to Charity Hospital, New Orleans; Junior 
Surgeon to Touro Hospital, New Orleans; Former Demonstrator 
in charge of Operative Surgery, Tulane University, New Orleans; 
Fellow of the New York Academy of Medicine. Containing 
6378 illustrations. Philadelphia and London: W. P. Saunders 
Company, 1924. 


VotumeE V deals with surgery of the colon and rectum, the kidney 
and genito-urinary organs, exclusive of the female pelvis. Classical 
operations in this field are well described and illustrated. The text 
and pictures maintain the high standard of excellence established 
in the previous volumes. It is still the reviewer's opinion that 
critical comments should be enlarged. This work should be in the 
hands of all men seriously interested in surgery throughout the 
country. A little more attention to surgical principles and certain 
practical phases which underlie surgical judgment would increase 
its value to many surgeons. im 3 


WHEELER’s HanpBooK OF MepicingE. By R. Jack, B.Sc., 
M.D., F.R.F.P.S.G., Physician to the Glasgow Royal Infirmary, 
Lecturer in Clinical Medicine in the University, Glasgow. Seventh 
Edition, pp. 629; 34 illustrations. Edinburgh: FE. and 8S. Living- 
stone, New York: William Wood & Co., 1924. 


THE seventh edition of this excellent little epitome of medicin: 
maintains the standard of previous editions, and, for the most part, 
gives evidence of careful revision. The only omissions of any im- 
portance that the reviewer can find are the following: there is m 
mention of the intravenous use of mercurochrome or other chemo 
therapeutic agent in the treatment of septicemia and pyemia 
there is no indication of the value of splenectomy in the treatment 
of purpura hemorrhagica. This book should prove especially 
helpful to medical students in reviewing for examinations. 


F-H. 
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Intestinal Reductions as Measures of Intestinal Putrefaction.— 
Bercerm (Jour. Biol. Chem., 1924, 62, 45) describes a method of esti- 
mating intestinal reduction based on the amount of ferric oxide changed 
to the ferrous form in its passage through the bowel. A definite quan- 
tity of the ferric oxide is given, the duration of its stay in the bowel 
noted and the amount of ferrous form appearing in the feces deter- 
mined. Calculation gives the rate of the total reduction in the gut. 
Rats were used as the experimental subjects. He finds that almost all 
of the reduction takes place in the cecum and large bowel. Those 
proteins giving rise to increased putrefactions, such as meat and eggs, 
gave high reduction figures, while casein and milk caused surprisingly 
little reduction. With the exception of dextrins and lactose, carbo- 
hydrates and fats had little effect on the reduction processes. These 
two carbohydrates, dextrin and lactose, however, produced a charac- 
teristic change, the intestinal flora becoming of the acid-producing type 
and reduction being markedly reduced. Milk alone or with other 
foods acts markedly to diminish reduction processes, both the casein 
and lactose apparently taking part in this effect. Fruits and green 
vegetables also tend moderately in this direction. Anything tending 
to produce intestinal stasis brings on a markedly increased reduction. 
Intestinal antiseptics alter the process only temporarily. This measure- 
nent of intestinal reduction is held to be indicative of the putrefactive 
‘hanges going on in the bowel and may be found to be of clinical value 
n this regard. 
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Incidence of Spirochzta Pallida in Cerebrospinal Fluid during the 
Early Stage of Syphilis.—Cuesney and Kemp (Jour. Am. Med. Assn., 
1924, 83, 1725) investigated the spinal fluids of 34 patients with 
untreated early syphilis by injecting 0.75 to 3 cc of the uncentrifuged 
fluid into one or both testes of each of 2 normal rabbits, watching for 
the development of the syphilitic lesion locally or in the lymphatic 
glands of the rabbits. If nothing was seen after ninety days the testes 
of the inoculated rabbits were removed, emulsified and reinjected into 
the testes of other normal rabbits. Only spinal fluids that were normal 
to the usual tests (cell count, globulin, Wassermann and mastic curve) 
were injected. All the patients showed signs of secondary syphilis, 
and all had a positive blood Wassermann reaction. None gave any 
objective evidence of involvement of the central nervous system. And 
still, by virtue of the double inoculation tests, the authors demon- 
strated the presence of the spirochete in 5 of the 34 spinal fluids. In 
3 instances the organisms were demonstrated by the first inoculation, 
and in 2 by the second. Two of the patients with positive spinal 
fluids had few secondary skin or mucous membrane lesions, while in 
3 there was a generalized rash. Four of the 5 patients were females. 
Whether these findings correspond to the bacteremia found so often in 
other infectious diseases, or to specific involvement of the central ner- 
vous system, is an interesting question. 


Relation between Gastric Achylia and Simple and Pernicious Anemia. 

A number of writers have pointed out that achylia gastrica, besides 
accompanying pernicious anemia, may at times be found to have pre- 
ceded the onset of the anemia by a number of years. FABER and 
Gram (Arch. Int. Med., 1924, 34, 658) record studies on 54 cases of 
pernicious anemia in an effort to determine the relation between the 
achylia and anemia. Four of their patients with undoubted pernicious 
anemia possessed free HC] in the gastric juice. (Faber and Black had 
also reported 1 such case in a series of 30 pernicious anemia patients. ) 
It cannot be said in these cases, then, that the anemia results from an 
achylia. In 4 of the authors’ series of cases the history of achylia 
dates back for years (as high as twelve years) before the onset of the 
pernicious anemia. The deduction is then justified that this achylia 
cannot be a result of the anemia. Whether it acts to produce the 
anemia is the important point. Harrman (Am. Jour. Mep. Sct., 
1921, 162, 201) observed the development of pernicious anemia two or 
three years after complete gastrectomy, so that the casual factor must 
lie, not in the absence of free HCI in the stomach, but in changes 
brought on in the intestines by this HCI lack. Faber and Gram also 
studied a series of achylia cases in which cancer, tuberculosis and per- 
nicious anemia were ruled out. In 41 per cent of these Cases hemo- 
globin values below the lowest normal values were found. This anemia 
was more frequent and severe among women than men. The color 
index was usually lowered, never markedly increased. The anemia is 
of the simple type and may resemble chlorosis. 
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IN MEDICINE IN THE UNIVERSITY OF PENNSYLVANIA; SUR- 
GEON TO THE PHILADELPHIA GENERAL AND 
NORTHEASTERN HOSPITALS. 


Brodie’s Abscess.—HENDERSON and Simon (Arch. Surg., 1924, 9, 
504) state that the symptoms of Brodie’s abscess are characteristic 
and may be explained on a pathological basis. It is a focus of infection 
situated in the spongy portion of the long bones near the epiphyseal 
line, arising either as a remnant of a former osteomyelitis or of unex- 
plained origin. There is often a period of latency which may be quite 
long, during which the resistance of the body and the local wall of 
sclerosed bone at the abscess margin holds the process in abeyance. It 
may burst into activity as a result of lowered resistance, due in some 
cases to trauma or acute infection. The occasional complications are: 
Sinus formation with sequestrum, extension into the diaphysis, effect 
on general health and marked enlargement. The condition is not 
tuberculous in origin. Surgical treatment suited to the location in the 


bone and to the type of abscess results in cure in the majority of cases. 
Recurrence may occasionally be met with after surgical treatment. 


Inflammatory Carcinoma of the Breast.—Lrere and TANNENBAUM 
(Surg., Gynec. and Obst., 1924, 39, 380) say that inflammatory car- 
cinoma appears to be a distinct clinical phase of carcinoma of the 
breast. Generally this type has been recognized, being frequently 
mistaken for other diseases of the breast. The inflammatory appear- 
ances are characteristic. This variety of mammary cancer shows no 
constant pathological type. The most striking pathological change 
is a wide invasion of dermal lymphatics by carcinoma. Bacteriological 
and biochemical studies have failed to explain the inflammatory mani- 
festations. The cases do badly if treated surgically. At present 
radiation offers the only hope of palliation, diminishing the patient’s 
suffering and giving a definite prolongation of life. 

Malignant Disease of Testicle.—HaNnprieLp—Jones (Lancet, 1924, 
21, 207) says that Jamieson and Dobson’s description shows quite 
clearly that on the right side the glands primarily involved lie on the 
anterior surface of the inferior vena cava and in the groove between 
it and the aorta. The dissection must extend from the level of the 
renal vein to the termination of the common iliac artery. On the left 
side the glands affected will be to the left of and on the anterior surface 
of the aorta and bear an intimate relationship to the origin of the 
inferior mesenteric artery. The extent of the dissection is as wide as 
that on the right. There is in this radical procedure considerable 
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danger of rupturing the fragile lymphatics and so seeding the wound 
with malignant cells, if present. The author compares the results 
after radical and simple orchidectomy. He feels that it is not practicable 
and therefore not a‘*justifiable procedure to attempt to remove the 
lymphatic field. A simple orchidectomy will cure a large percentage 
of cases if these are seen early enough. The population need educat- 
ing to the fact that any enlargement of the testicle demands an imme- 
diate investigation as to its nature. The author emphasizes the 
truism that a purely local removal is needed for success while car- 
cinoma and all other forms of malignant disease remain local; but once 
the disease has begun to spread, surgical procedures no matter how 
extensive show a very poor percentage of successful cures. 


Treatment of Brain Abscess by Unroofing and Temporary Herniation 
of Abscess, with Avoidance of Usual Drainage Methods.— Kina (Surg. 
Gynec. and Obst., 1924, 39, 554) states that all operative procedures 
heretofore described in the treatment of brain abscess have been based 
upon three well-recognized principles—the drainage of the abscess 
cavity, prevention of extension of meningeal infection and prevention 
of hernia cerebri. The various operative procedures heretofore 
described, in which numerous kinds of drainage materials were used 
usually have been followed by a high mortality rate. In all these 
procedures described prevention of hernia cerebri has been desired. 
In this paper the following is advised: Creation of a rather large 
cranial defect directly over the abscess cavity; complete unroofing of 
the cavity; Dakinization of area throughout treatment; prevention of 
trauma and early compression of hernia cerebri; recession of hernia, 
adhesive strapping and epithelialization. Three cases which were 
consecutively operated upon and treated in this manner have recovered. 
There was no mortality in this series of cases. 


A Radiological Study of Soft Tissue Tumors.—SuTHERLAND (Radi- 
ology, 1924, 3, 420) states that there is no definite distinction between 
benign and malignant tumors. Almost without exception, however, 
the malignant tumors present homogeneous shadows and the tendency 
to demarcation is less frequent. They appear in general to invade the 
tissues more than the benign tumors, but sharp definition of their out- 
line is seen in fibrosarcomas, angiosarcomas and epitheliomas. Melano- 
epitheliomas show very marked density of their shadows. Lipoma had 
distinctive findings. Sarcomas were noted with many of the charac- 
teristics of the lipoma, while fibrosarcoma may closely simulate neuro- 
fibromatosis. 

Tuberculosis of the Genito-urinary Tract Confined to the Prostate. 
—Scorr (Jour. Urol., 1924, 12, 515) declares that tuberculosis of the 
genito-urinary tract confined to the prostate, although a rare lesion, 
does occur. In view of the fact that in the majority of these cases 
tuberculosis was discovered in the course of the routine pathological 
studies of the tissue removed at operation, the importance of this 
procedure cannot be too greatly emphasized. When dealing with 
patients of the hypertrophy and cancer age, where the diagnosis of 
either of these conditions seems at all questionable, the possibility of 
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tuberculosis should not be overlooked in the restudy of these cases. 
The presence of a previous tuberculous infection of the prostate gland 
does not necessarily rule out the possibility of a subsequent hypertrophy 
or cancerous involvement or both. 


Plication and Tucking of the Cecum.—Haynes (Am. Jour. Surg., 
1924, 38, 245) states that greatly dilated and elongated cecum is fre- 
quently encountered in the course of abdominal operations, especially 
for appendicular involvement or disease of the pelvic organs in women. 
The author goes into the etiology at length. The symptoms are usu- 
ally so masked by the symptoms of the chief organic lesion that leads 
to operation, that no definite diagnostic points can be presented. 
There were 2 males and 20 females in the series. The youngest was fifteen 
and the oldest forty-one years of age. Chronic appendicitis was diag- 
nosed as the chief lesion present in 12 of the patients before operation. 
In 11 the diagnosis was confirmed at operation and | had developed 
an acute condition of the appendix in the interval between examination 
and operation. The author describes his technic for handling the 
abnormal cecum. The results of the operation were uninterrupted con- 
valescence in all cases. Good results were reported in 19 of 22 cases; 
1 subsequently had a suppurating molar tooth and mucous colitis. 
Another showed some enlargement of an ovary that had been conserva- 
tively resected for a cystic condition. A third developed a fibroid 
uterus three years after operation. 


Complications following the Use of Mercurochrome-220 Solutions. — 
Wane (Northwest Med., 1924, 23, 508) declare that it should not be 
used in deep and poorly drained cavities or sinuses continuously over 
a long period of time. When indicated in such cases it should be at 
intervals. When used intravenously it should be given only under 
urgent circumstances and only then with caution. Strong solutions 
should not be used until after weaker strengths have first been tried 
out. Stomatitis may result from the use of weak solutions, 1 per 
cent solution having produced it. 


Sacral Nerve Block Anesthesia.— Meeker and ScHo.t (Ann. Surg., 
1924, 90, 739) find that certain variations of the structure of the 
sacrum may influence the ease of induction or the result of the anes- 
thetic. The size of the sacral hiatus is variable. In the majority of 
sacrums the closure of the hiatus is over the fourth, occasionally over 
the third and rarely over the first or second sacral vertebra. In a 
small number of cases there is an entire deficiency of the roof of the 
sacral canal. Palpation of the bony prominences gives the most 
accurate knowledge of the location of the sacral hiatus and foramina. 
The postero-superior iliac spines are the most readily accessible bony 
prominences, and they usually bear a constant relationship to lateral 
foramina. In the majority of cases the lateral foramina and the con- 
tained nerves as well as the sacral hiatus were injected, inducing 
immediate anesthesia, which is satisfactory in practically all cases. 
Sacral anesthesia was employed in 1817 cases at the Mayo Clinic. 
Satisfactory anesthesia was not obtained in 97 cases. The highest 
percentage of failures occurred in cases in which extrapelvic structures, 
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not supplied by sacral nerves, were encountered. Sacral injections for 
therapeutic purposes were carried out in the treatment of nervous 
conditions and a proportion of cases of sciatica were definitely improved 
but they were of very little practical value in the treatment of urinary 
disorders, such as incontinence and enuresis. Anesthesia of the sacral 
nerves has proved entirely satisfactory for most surgical procedures 
on the pelvic floor and viscera. It is especially satisfactory in urological 
cases. The mortality following operations on the bladder, prostate 
and rectum is markedly reduced by this procedure. Cystoscopical 
examinations, urethral and bladder manipulations may be readily car- 
ried out under sacral anesthesia—a single injection in the hiatus sacralis 
is sufficient for work of this character. 


Fractures of the Hip.—HerENpERSON (Minnesota Med., 1924, 7, 786) 
states that fractures of the hip respond well to treatment, although 
they do not give the high percentage of good results as do other frac- 
tures. They should be reduced and held in position until healing 
occurs, at least three months, with no weight-bearing for at least six 
months. The abduction method, advocated by Whitman, has a sound 
basis. The teaching that non-union is to be expected is in the discard. 
Careful examination checked up by measurements and roentgen-ray 
examination at the time of injury will prevent many mistakes. Reéx- 
amination clinically at frequent intervals if roentgen-rays are not made 
will reveal the case in which the impaction breaks down. In case of 
non-union the bone-pegging operation, preferably using the fibula, is 
the most efficacious. When the neck of the femur is practically gone 
the reconstruction operations of Brockett and Whitman should be 
considered. It should be remembered, however, that firm, fibrous 
union in some instances is quite adequate for the demands of function 
in the declining years of life. Each patient with non-union of the hip 
presents a problem that can only be solved by individual study. 
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OF PHILADELPHIA. 


Ultraviolet-ray Therapy in Peritoneal and Glandular Tuberculosis 
of Children.—GerRSTENBERGER and Wau (Jour. Am. Med. Assn., 1924, 
83, 1631) present the records of ten cases that were treated in this 
manner. They found that tuberculosis of the peritoneum and of the 
mesenteric glands is amenable to treatment by ultraviolet-ray therapy. 
This peculiarity corresponds in a general way to the experience of the 
past with other measures used in the treatment of these types, and 
must be due to some special advantage or characteristic of the lym- 
phatie system of this part of the body. They think that there is no 
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doubt that the results obtained in these types far surpass in regularity, 
speed and degree the improvement obtained by rest in bed, laparotomy 
or soap inunction. Within two weeks the temperature drops and the 
patient feels and seems better, and usually in about six weeks the 
temperature has reached normal and there is a marked improvement 
in the physical signs. The enlarged bronchial glands were also dis- 
tinctly influenced, as was evidenced by the gradual disappearance of 
the annoying paroxysmal coughing attacks. The improvement in the 
bronchial glands was not registered as definitely by the roentgen-ray, 
which, however, does not negate the definite clinical observation. The 
peripheral lymph glands also became smaller, but seemingly did not 
respond as readily to the treatment as did the glands in the mesenteric 
and mediastinal regions. The use of additional roentgen-ray therapy 
in these cases of peripheral gland involvement seems to be necessary. 
Bone lesions seemed to improve under this form of treatment. The 
treatment does not seem to influence pulmonary tuberculosis, espe- 
cially of the miliary type. Because of this failure to do good, it seems 
likely that the good done in other types is due to an indirect and non- 
specific action, enabling the body in some way to win its own fight 
against the disease. From the beneficial effect obtained by the use of 
the ultraviolet rays and also by the administration of cod-liver oil on 
the calcium metabolism of rickets, and from the old-time conception 
of the value of cod-liver oil in tuberculosis and of the importance of 
calcification in the healing process of tuberculosis, it might be imagined 
that the beneficial effect of these rays in tuberculosis was due to an 
influence associated with the calcium metabolism in these patients 
Retinal Hemorrhages in the Newborn.—Jacoss (Jour. Am. Med. 
Assn., 1924, 83, 1637) examined 190 cases shortly after birth in order 
to discover birth injuries or any anomalies that might appear. The 
pupils were dilated with a solution of 0.1 per cent of atropin sulphate. 
Of this series, 157 were examined in the first twenty-four hours of life 
and 33 were seen after the first day. In 5 cases the cornea was found 
to be steamy; 3 of these were the children of primipara, 1 of whom 
had been in labor seventy-nine hours. The condition in at least 1 
haby was due to silver nitrate. None of these 5 showed hemorrhages. 
One baby had a persistent pupillary membrane. This was a seven- 
month baby who died within twenty-four hours of birth. The vitreous 
was never found abnormal in appearance in the entire series. There 
was no paralysis of any extrinsic muscle of the eye. In 1 child, older 
than twenty-four hours, a nystagmus was found. This was a child 
that had been delivered by Cesarean section. The retinal picture in 
all of the series of 157 twenty-four hours or less old showed a fairly 
frequent increase in caliber of veins. The optic disks were frequently 
blue-gray in appearance. In such cases the disk border showed no 
change. Of 22 examined before six hours, 4 showed retinal hemor- 
rhages. Of 34 examined between six and twelve hours, 7 showed retinal 
hemorrhages. Of 55 examined between twelve and eighteen hours, 7 
showed retinal hemorrhages. Of 46 examined between eighteen and 
twenty-four hours, 1 showed retinal hemorrhages. In 33 patients exam- 
ined after twenty-four hours there were 4 cases in which retinal hemor- 
rhages were found. Forceps were used in 69 cases. Eight of 19, or 
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42 per cent, were born with the aid of forceps. Twenty-four hours 
was the longest period of time of labor in any of these 19 mothers, and 
there were contracted pelves in 2 of the mothers whose babes showed 
ocular hemorrhages. The clotting-time of the blood was taken in all 
cases in which retinal hemorrhage was noted. In no case did it exceed 
eight minutes, and in most patients it was under six. 


Enlarged Thymus.— Harpy (Michigan State Med. Soc. Jour., 1924, 
23, 403) used radium therapy in 18 cases of enlarged thymus. In 6 
cases untoward symptoms arose after the treatment with radium. 
In 1 case bronchopneumonia, in an unusually severe toxic form, devel- 
oped on the second day following the use of radium, and resulted 
fatally. In another case a week of severe convulsions ensued. Other 
complications were subnormal temperature and cyanosis; very severe 
convulsions associated with periods of cyanosis; increase in the cough, 
periods of cyanosis and suspended respirations occurred during the 
week following the use of the radium. In 3 cases complete blood counts 
and non-protein nitrogen estimation was made on the blood before and 
after the use of the radium. Immediately after the use of the radium 
a moderate leukocytosis occurred with a small increase in the poly- 
morphonuclears, and an increase in the non-protein blood nitrogen 
varied. The dose of radium used was that generally employed, 800 mg. 
hours. In addition to the usual silver filtration. 2 mm. of lead were 
added to filter out the rays which likely would have caused hyperemias 
or burns. 


Late Serum Immunization in Measles.—RrGan (Jour. Am. Med. 
Assn., 1924, 83, 1763), in a series of 15 cases, found that under serum 
immunization the disease was altered. The incubation showed a 
definite tendency to be longer. The period of invasion was shortened 
The coryza was either absent or mild in degree. Koplik’s spots were 
usually absent, or were atypical in evolution. The enanthem was 
lacking. Prodromal rashes occurred with great frequency. The erup- 
tion was altered either in being scant or atypical, and in most instances 
by becoming ecchymotic as it faded. The temperature curve was 
distinctly lower. The constitutional reaction was decidedly less pro- 
nounced. Complications were practically lacking. The measles con- 
valescent serum, administered late in the incubation period between 
the sixth and ninth days, and in dosage from 8 to 10 cc, has the property 
of inducing a mild modified form, which present the alterations in 
symptoms enumerated above. The reasons that the serum is given 
late are because the exposure may be known in one case but not in the 
next. The immunity conferred by an injection early in the period of 
incubation is probably entirely passive in type. The supply of serum 
is limited for repeated injections to produce immunization in the same 


child. 


Teeth of Children in Cape Province.— Brown (South America Med. 
Rec., 1924, 22, 416) made a survey of the condition of the teeth of the 
children, and he confirms the theory that a coarser diet is associated 
with good teeth and a softer diet with bad teeth. It confirms the idea 
that soft water is prejudicial and hard water beneficial in the develop- 
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ment of good teeth. It suggests the importance of sunshine in assist- 
ing in the growth of good healthy teeth. The use of a tooth-brush is 
a hygienic measure which is desirable to carry out, but the author 
believes that it is of secondary importance in the prevention of dental 
disease. Diet from earliest infancy is the important factor. This 
should be of a much more detergent character, so that no residue is 
left behind to undergo decomposition. Coarser meal for bread, crusts, 
zwieback, raw fruit and raw vegetables, especially of the fibrous sorts 
are effective cleansing agents. In areas where water supply is soft a 
greater consumption of calcium containing foods such as milk and 
cabbage are recommended. It would be advantageous probably to 
add chalk regularly to the diet. The use of small doses of cod-liver oil 
and of the greater exposure of the body surface to the sun’s rays during 
the cooler hours of the day, would enable the body tissues to make full 
use of the available lime in the diet. 


Systemic Liver-Spleen Disease.—Hanav (Monatsh. f. Kinderh., 
1924, 29, 54) accepts some congenital anomaly as responsible for cir- 
rhosis of the liver when it occurs in children. Abnormal conditions in 
the spleen follow as a natural consequence, the whole forming the liver- 
spleen syndrome of constitutional origin. He indicates 30 cases on 
record with full data, and he describes 4 cases with necropsies in 3. 
Two were infants, aged two months and twenty-one months; the other 
a girl, aged fourteen years, and a boy, aged eleven years. The abdo- 
men had been abnormally large in 3 from birth, the liver and spleen 
large and there had been jaundice during the first three months of 
life. In the older girl the symptoms had developed at the age of 
twelve, after three severe attacks of influenza, but improved under 
roentgen-ray treatment of the spleen. Fourteen months later the 
condition had become grave again, but the liver was not large this 
time. The clinical course corresponded to that of fatal Banti’s disease, 
except for speech disturbances and paralysis of the limbs. There were 
no leukemic changes in the blood or gland enlargement. Necropsy 
failed to show the etiology unless a tendency to infantilism is accepted 
as revealing a constitutional element. The boy presented leukopenia, 
and shifting of the Arneth formula to the left. The extrasplenomegaly 
dominated the entire clinical picture. 

Relation of Sunlight to Spasmophilia and Rickets. — WorINGER 
Rev. de méd., 1924, 41, 356) emphasizes the importance of prevention 
and the definite curative action of sunlight and the ultraviolet ray in 
spasmophilia and rickets. With special reference to periodic occur- 
rence and geographic distribution, he says that the absence of sunlight 
s the primary cause of the spasmophilia and rickets, and diet is a 
econdary factor. The influence of the sunlight is often beneficial to 
veccompanying infections. From the remarkable effect of sunlight the 
undamental principle follows that infants should regularly be exposed 
to it. In densely populated districts and in countries with long dark 
vinters the realization of this is difficult. The mercury vapor quartz 
‘amp affords the most practical solution. A five-minute exposure daily 
to a 3000-candle-power lamp will suffice for the cure of spasmophilia 
and rickets, and two, or at the most three, treatments a week would be 
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sufficient for the prevention. All child welfare centers should be 
equipped with the quartz lamp, for regular use on all children from 
the ages of three to eighteen months. This would gradually effect the 
complete_disappearance of these two conditions. 


DERMATOLOGY AND SYPHILIS 
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JOHN H. STOKES, M.D., 
PROFESSOR OF DERMATOLOGY AND SYPHILOLOGY AT THE SCHOOL OF MEDICINE, 
UNIVERSITY OF PENNSYLVANIA. 


The Local Wassermann Reaction on the Serum of Chancres from 
the Clinical Standpoint.—Jose May (Ann. de Dermat. et de Syphil., 
1924, 5, 513) reports the result of a local Wassermann reaction done 
on the serum of 43 chancres, in 25 of which Spirocheta pallida were 
found by dark field, and in 18 of which no Spirocheta pallida could be 
found. The technic employed consisted in the scarification of the 
lesion after cleansing with distilled water and saline solution. The 
bloody exudate is aspirated by means of a pipet graduated in 0.01 cc 
and 0.1 cc, and is mixed with 0.4 physiological saline solution. The 
mixture is centrifuged and the supernatant fluid after inactivation is 
used for the Wassermann test. Of the 25 chancres with positive dark 
fields, the local Wassermann reaction was partially positive twice and 
strongly positive 6 times. Of the 18 cases with negative dark fields, 
6 gave positive local Wassermann reactions. The reaction becomes 
positive several days before the appearance of a positive reaction in 
the blood. The occurrence of a negative local Wassermann reaction 
does not assure against subsequent appearance of a syphilitic infection. 
The conclusions are essentially a confirmation of those recorded by 
Klauder and Kolmer (Arch. Dermat. and Syph., August, 1921). 


The Skin Manifestations Associated with Leukemia and Allied Con- 
ditions.— Sir Humpurey (Brit. Jour. Dermat. and Syph., 
1924, 36, 407) publishes a scholarly summary of the cutaneous lesion: 
associated with leukemias, lymphomas and related systemic diseases 
He calls attention to the fact that tumor formation precedes the blood 
changes in Sternberg’s leukosarcoma of the skin; a mediastinal tumor, 
glandular enlargement and infiltration of the viscera precedes the 
escape of the tumor cells into the blood. He believes that chloroma 
is related to leukosarcoma, but states that the tumor formation follow: 
the blood changes in the former. Cutaneous changes may be present 
in the entire group of leukemias and lymphomas as a result of treatmen 
of the primary disease, and may assume therefore the form of pig 
mentation, keratoses, papillomas and herpes from administration o! 
arsenic; erythema and purpura from benzol; pigmentation and burn 
from roentgen-rays or radium. These items are not considered a 
length. The question is raised as to why the skin is selected as a site fo. 
‘tumors in leukemic conditions. It is suggested that auto-agglutinatio! 
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of white cells occurs in the susceptible skin tissues and that inter- 
current infection may be instrumental in initiating the infiltrative pro- 
cess. Leukemic infiltrations are divided into two types: (a) Infiltra- 
tions or tumors histologically identical with the primary disease; (5) 
various non-specific disorders and changes in the skin, such as perspira- 
tion, pruritus, pigmentation, prurigo, erythematous, desquamative, 
vesicular, bullous eruptions, due to toxins, possibly derived from cell 
destruction in the hemopoietic system. These latter have been 
called leucemides but the exfoliative erythrodermias are not generally 
included under this name. Rolleston then successively reviews the 
diseases in this group individually, with the following comments: 

Leukemia. Pruritus is remarkably rare as compared with its fre- 
quency in lymphadenoma— only 12 recorded examples—and the author 
has never seen an example himself. Chronic myeloid leukemia is very 
rarely accompanied by cutaneous manifestations of any kind, thus con- 
trasting with the rarer disease, chronic lymphoid leukemia, in which a 
considerable number of cases with cutaneous changes are on record. 
The question as to whether the cutaneous infiltration is a passive or 
an active proliferation is still disputed, but Ketron and Gay were 
unable to find mitoses in a recent series, in opposition to the experience 
of Arndt and Butler. Cutaneous leukemic tumors, described by 
Biesiadecki in 1876, are very persistent and seldom come and go. They 
usually grow slowly and do not ulcerate except rarely, following trauma. 
In some cases tumors may precede blood changes. They are usually 
symmetrical; most frequent on the face, scalp, cheeks and eyelids. 
The leonine aspect may suggest lepra; the slaty blue or plum-color of 
the nodular lesions may suggest melanotic metastases. 

Acute Leukemia. (1) Cutaneous tumors formed of leukemic cells 
similar to those in the blood, may be seen as in chronic leukemia; they 
are usually small, and in the acute type do not become confluent; the 
total white count may not be increased, but the differential count may 
suggest the diagnosis of an aleukemic acute lymphoid leukemia; the 
scalp was early involved in Barber’s case. (2) Cutaneous eruptions are 
commoner than in chronic leukemia and are polymorphic. Acute 
leukemia has many features suggesting an infection. Purpura is 
almost a constant feature of the disease, probably due to leukocytic 
blocking of small vessels. Hematomas are easily produced by slight 
damage. Herpes labialis is a common form of onset. Papules, vesicles, 
hemorrhagic bulle, morbilliform exudative erythema and exfoliative 
erythrodermia may occur. Rolleston has seen no pruritus. 

Chronic Leukemia. In chronic myeloid leukemia, purpuric hemor- 
rhages are rare except late in the disease. Multiple evanescent tumors 
from deep hemorrhages may appear. Jaundice is very rare. Leukemic 
tumors are in general very rare and may occasionally be limited to the 
ower trunk 

Chronic Lymphoid Leukemia. Livid red infiltration of the face with 
leonine facies is the commonest form. Confluence is occasional; dis- 

rete, small tumor formation, the rule; the process may be universal; 
the duration of lesions, several years. Differential counts are essential 
in patients with low total leukocyte counts. Rolleston believes it is 
nly right to designate a lesion as leukemia when the blood quantita- 
ively or qualitatively justifies the diagnosis. Erythrodermias and 
exfoliative dermatitis are frequent and may be complete, resembling 
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ptyriasis rubra of Hebra or partial, suggesting psoriasis. _Lympho- 
blastic erythrodermia may occur with moderate leukocytosis and a 
high relative lymphocytosis. Such cases do not respond to roentgen- 
ray treatment, which distinguishes them from mycosis fungoides. 
Pigmentation may occur without the use of arsenic. Urticaria with 
vesiculation may occur at times, suggesting dermatitis herpetiformis. 
Sachs reports a pemphigoid eruption lasting two years. 

Chloroma. Rolleston believes this to be closely connected with 
acute leukemia. Tumors occur about the temporal fossa, orbits and 
skull, and hemorrhages occur into the eyelids, the process suggesting 
infantile scurvy or hypernephroma. Greenish or brownish discolora- 
tion is common with a diffuse olive tint and definite green nodules in 
the skin (5 in 11 cases). 

Multiple Myeloma. Metastatic deposits of calcium may appear in 
superficial bursw. Pruritus and erythrodermia have been described. 

Lymphadenoma (Hodgkin’s Disease). From 25 to 39 per cent of all 
cases present cutaneous manifestations (Ziegler, Cole). Pigmentation 
may be almost negroid, regardless of arsenic. It may be the sequel of 
irritation of the sympathetic system by lymphadenomatous glands 
about the solar plexus, or possible adrenal insufficiency. Jaundice 
occurs in patients with relapsing fever (Pel-Ebstein syndrome) or from 
pressure on the bile ducts. Edema of subcutaneous tissues, cyanosis, 
and atrophy of the skin may result from pressure. The hair may 
change color or become light, fine and silky. Alopecia may occur with 
or without pruritus. Excessive perspiration has been observed. Pru- 
ritus occurs in 9 to 50 per cent of reported cases. The itching is marked 
during exacerbations, but the patient must be sometimes questioned 
to obtain a history of it. It has been insisted upon that eosinophilia 
and pruritus go hand in hand, but Rolleston has seen high percentages 
of eosinophils without pruritus. The cause is unknown. Nodular 
lesions, particularly about the sweat glands, result from chronic scratch- 
ing. Bullous or pemphigoid eruptions are rare. Universal exfoliativ: 
dermatitis has been occasionally reported, but always arouses the 
suspicion clinically of mycosis fungoides. Morbilliform eruptions, 
urticaria, erythema nodosum and hemorrhages have been reported 
Lymphadenomatous nodules in the skin are quite rare. Lymph- 
adenoma cutis must be distinguished from leukemia cutis by the blood 
count and from sarcoma and sarcoids. 

Mycosis Fungoides. This has been regarded as a cutaneous form o! 
lymphadenoma or as a disease of the hemopoietic system allied bot! 
with lymphadenoma and with chronic lymphoid leukemia. Rollesto: 
believes that the histological characters of Hodgkin’s are entirely dis 
tinct and that a blood count eliminates leukemia. The eczematous 
erythematous, premycotic stage may last for years. It is notabl 
that the tumor formation usually occurs upon the sites of previou 
erythrodermia. 


Two Cases of Skin Manifestations in Leukemic Affections. 
Aumkvist and Arzt (Brit. Jour. Dermat. and Syph., 1924, 36, 42 
observes 2 such cases, in 1 of which the ulcerated nodule on the le! 
side of the lower lip clinically suggested a syphilitic chancre, and wa 
associated with slight swelling of the neighboring glands. 
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The Abdominal Binder as a Substitute for Pituitrin in the Second 
Stage of Labor.— Beck (Jour. Am. Med. Assn., 1924, 83, 753) calls 
attention to the uncertainty in the action of pituitrin. In some 
patients violent contractions result from moderate doses and in others 
small doses produce tetanic contraction of the uterine muscles. The 
fetal heart-beat repeatedly is diminished more than one-half after the 
administration of pituitrin. In the Long Island College Hospital an 
abdominal binder of two parts, the upper of canvas with canton flannel 
lining and the lower part also of canvas made like a many-tailed bandage 
with buckles, is employed. When this bandage is properly adjusted, 
it holds the uterus perpendicular to the pelvic inlet, prevents distention 
of the weaker parts of the abdominal wall, increases intra-abdominal 
pressure and makes bearing~down efforts more effective. Its use during 
the second stage of labor and the results have been satisfactory. Com- 
paring 250 primiparous labors with and without the binder, labor was 
shortened a half hour by the use of the binder; the number of forceps 
operations was reduced about one-half; infant mortality was lessened 
about one-third. The danger of uterine rupture is lessened, descent 
and rotation proceed more successfully and, in multiparous women 
with relaxed and pendulous abdomens, the binder is of very great 
value. It must be remembered that the binder is entirely a passive 
agent. If the patient does not make voluntary efforts at bearing- 
down, the binder is of no value. It should therefore be used at the 
beginning of the second stage when the bearing-down efforts are strong. 
The pressure of the binder may expose the child to some danger. After 
each contraction of the uterus the lower strap is loosened and the 
physician listens to the fetal heart. If the child is in danger, the binder 
is loosened. If the binder sets up too violent labor pains, it should be 
immediately removed, when such will cease. 

The Treatment of Pernicious Vomiting of Pregnancy by Gastric 
Lavage and Carbohydrate Rectal Feeding.— Denver (Brit. Med. Jour., 
1924, 2, 455) describes the case of a’ patient two months pregnant 
who had been vomiting for three weeks before admission to Hos- 
pital. The vomitus was green and contained disintegrated blood. 
The urine was practically normal and the blood-sugar content was 
normal. The treatment consisted in irrigation of the stomach with 
sodium bicarbonate solution, 1 dr. to the pint, while by rectum was 
given 1 pint of water with 4 ounce each of sodium bicarbonate and 
glucose every four hours. Five minums of adrenalin solution was 
given hypodermically every three or four hours. The foot of the bed 
was raised and at night 2 gr. of morphia was administered. As the 
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patient could retain it, water was given by mouth and glucose was 
gradually added to the water so taken. Four days after admission the 
vomiting had practically ceased and the woman went on to recovery. 
The writer states that adrenalin solution may be given by mouth in 
doses of 10 to 20 minums in a little water in many of these cases. 
It is often efficient in stopping vomiting. The addition of 30 gr. of 
potassium bromide to the solution given by the bowel at evening will 
help to produce sleep. Adrenalin was used in 1 to 1000 solution. 

The Duration of Menstruation and the Development of the Fetus.— 
Szenes and Monpre (Zentralbl. f. Gynik., 1924, 39, 2110) have 
studied this subject in the Vienna: Clinic 539 cases are the basis of 
their conclusions and they have illustrated their findings by tables. 
It was observed that those women who had a longer period of menstrua- 
tion gave birth on the average to heavier and larger children. If primi- 
parous patients were observed the result was still more striking. While 
many factors pertain in securing weight and development of a child 
there is reason to believe that there is a very distinct relation as indi- 
cated by the writers, in accounting for what they consider the retention 
of a greater quantity of nutrient material available for the fetus and 
also the benefit for the fetus through the greater development of the 
corpus luteum. 


A Roentgen-ray Study of the Infant’s Chest at Birth.— Wasson 
(Jour. Am. Med. Assn., 1924, 83, 1240) publishes a paper upon this 
subject illustrated with roentgen-ray photographs. The examination 
was made by having the newborn child subjected to the roentgen-ray 
immediately on delivery, an exposure of 0.1 second being found suffi- 
cient. Exposures are made at intervals of five-ten-fifteen minutes 
and twenty-four hours after birth, and again before leaving the hos- 
pital. In the case of stillborn children, where efforts were made to 
resuscitate them, some air entered the chest, but a considerable quantity 
was found in the abdomen and stomach. This method of examina- 
tion showed that in newborn children before respiration had occurred, 
that the lungs were uniformly dense throughout. In normal cases the 
chest expands slowly and the time necessary for this ranges from five 
minutes to two weeks. The bases of the lungs expand last and the 
lateral borders first. The shape of the chest changed with respiration, 
although the lungs before expansion would almost fill the chest space. 
It is stated that the air capacity of the lung is 17 cc at the end of the 
first twenty minutes after birth and at the end of six hours, 36 ce. Air 
enters the stomach and colon of the newborn child at the same time 
that it enters the lungs. The writer’s study shows that it is possible 
and practical to examine an infant at any age with the roentgen-rays 
and draw conclusions about the condition in the body. 

Pernicious Vomiting in Pregnancy with Low Blood Chlorids and 
Marked Response to Sodium Chlorid Treatment.— HApEn and Gurrey 
(Am. Jour. Obst. and Gynec., 1924, 8, 486) describe the case of a patient, 
aged twenty years, who had one abortion at two months and during that 
pregnancy had no vomiting or toxic signs. In the next pregnancy she 
suffered with pernicious nausea which did not yield to treatment. On 
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examination of the blood there was a very low chlorid content, there 
was a carbon dioxide combining power above normal and a moderate 
increase in non-protein nitrogen, urea nitrogen and uric acid. The 
patient was given sodium chlorid in one dose of 1500 cc 3 per cent solu- 
tion subcutaneously, followed on the next day by 500 ce of the same 
and on the next day by 400 cc or 0.85 per cent. In all 65 gm. of the 
salt was given in about thirty-six hours. A record of the amount of 
vomitus showed that it ranged from 850 cc to 400 cc. The blood chlorids 
after the administration of the salt were still slightly above normal. 
The blood urea nitrogen had fallen to 12.1 mg. per 100 cc and continued 
to drop. There was very little chlorid excreted in the urine. The 
patient's symptoms immediately disappeared and the urine greatly 
improved. The patient was discharged from the hospital practically 
well and given sodium chlorid tablets to take. Three or four weeks 
after leaving the hospital she had an abortion with a macerated fetus. 
The case suggests that some of the toxemias of pregnancy resemble 
the toxemia of intestinal obstruction, in such cases sodium chlorid 
acts in a specific manner. 


Chorio-angio Fibroma.—Sipauu (Am. Jour. Obst. and Gynec., 1924, 8, 
430) reports the case of a primipara admitted to the hospital in labor with 
face presentation with spontaneous delivery. The placenta separated 
spontaneously and on the second day the child developed hemorrhagic 
condition and was successfully treated by three intra-muscular injec- 
tions of blood and blood transfusion. Mother and child left the hospital 
in about three weeks’ time. On examination the placenta, the umbilical 
cord was inserted about 4 cm. from the margin; at the center and in the 
insertion of the cord was a mass 10 by 7.5 cm. elevated above the sur- 
face of the placenta. The tumor was.covered by amnion and several 
umbilical vessels passed across it. It was irregular in contour with 
nodular elevations and showed through the amnion as a pinkish irregular 
tumor. The placenta seemed to be normal except at the tumor. On 
microscopic examination it was found to be a chorio-angio fibroma 
with fibrous tissues in excess. The writer reviews the literature of the 
subject and has collected and tabulated 131 cases including his own. 
There was no relation between the age of the patient and the occurrence 
of the tumor and there was multiple pregnancy in 5 cases. 

Hyperplasia of the Decidua and Hemorrhage at the End of Gestation. 
—RuotTrte (Gynéc. et Obst., 1924, 9, 23) contributes an illustrated article 
upon this topic, and cites a number of cases illustrating the clinical 
history of this condition. From his study of the subject, a true infec- 
tious inflammation of the decidua can cause a diffuse hyperplasia of 
the tissues which will continue with certain variations to the end of 
pregnancy, and which may become non-infectious as pregnancy pro- 
ceeds. The cause of this hyperplasia is the excessive development of. 
bloodvessels in the decidua following congenital development of blood- 
vessels in the endometrium. In other cases this is acquired, but not 
necessarily infectious. When this hyperplasia is especially developed 
at the lower pole of the ovum it may give rise to hemorrhage which 
may influence considerably pregnancy and the course of labor. The 
cause of these hemorrhages is purely mechanical, and the underlying 
vascular condition is the important factor. 
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Radium Therapy of Benign Uterine Bleeding. Warkins iscon- 
sin Med. Jour., 1924, 23, 123) has employed radium in the treatment 
of uterine fibroids in 275 cases, and he states that the amount of atrophy 
which has resulted from radium treatment has been a continuous sur- 
prise. Generally there is no diminution in the size of the tumor for 
three or four months, but after this time the tumor rapidly diminished 
in size, and in the course of nine to twelve months in many of the cases 
the tumor had entirely disappeared or had become so small as not to 
be palpable. Occasionally in such cases small nodules persist for some 
time. There were 2 cases where the tumor instead of being absorbed 
underwent cystic degeneration and was excised, and there were 5 or 
6 cases where the treatment was repeated once. The author is in 
accord with the majority of gynecologists in stating that the most 
delightful results obtained from radium in gynecology is in the treat- 
ment of uterine hemorrhages at the menopause. These hemorrhages 
are probably due to endocrine disturbances, and radium is generally 
considered a specific for such cases. The technic is the same as for 
fibroids, except that 1200 mg. hours, double screen, is a sufficient dose. 
The double screening is used for the purpose of producing a minimum 
amount of action within the uterus and a maximum amount of action 
upon the ovaries. The 170 cases of this type which have been treated 
all have been cured with one treatment. The neurotic disturbances 
following radium menopause and the natural menopause seem to be 
much alike, except that they may not persist as long after the radium 
as after the other. This may be due to the sudden and complete ces- 
sation of ovulation after radium treatment. He frequently uses radium 
and at the same sitting repairs a cystocele or rectocele and the results 
have indicated that the radium does not interfere with the healing of 
the wound. In the treatment of leucorrhea he fixes the radium in the 
cervical canal after thorough dilatation and gives a dose of 100 to 200 mg. 
hours. He has done this in about 180 cases, and the erosion always 
heals; the discharge is always improved and has been cured in 80 per 
cent of the cases. After such a treatment inspection shows very little 
change in the tissues until after six or eight weeks, then the discharge 
rapidly diminishes and the erosion heals. 

Radiation Treatment of Cancer of the Cervix.—In the beginning of 
1922 the American College of Surgeons appointed a committee to stud) 
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the results of the treatment of malignant diseases with radium and 
roentgen-ray, and the treatment of cancer of the cervix was the first 
subject selected for investigation. The committee collected 1210 case 
records from twenty-two active gynecological services in various cities 
and the conclusions reached have been presented by the chairman, 
Dr. Ropert B. GREENOUGH (Surg., Gynec. and Obst., 1924, 39, 18). He 
emphasizes the fact that this report is only preliminary, and that it is 
the purpose of the committee to collect further data and extend the 
time beyond the minimum period of three years, so that knowledge of 
the more remote end-results of these cases may be obtained. This 
report shows that of 829 cases of cancer of the cervix, 94 were free from 
disease three or more years after treatment. More than half of these 
“cures”? were obtained by the use of radium and roentgen-ray without 
radical operation. There were no cures by cautery alone. In 243 
cases of the early favorable and borderline type hysterectomy alone 
cured 1 in 3, with an operative mortality of 1 in 5. Radium with 
palliative operation (cautery) cured about 1 in 3. Under these condi- 
tions it may be said that the choice between operation and radium in 
the treatment of early and favorable cases of cancer of the cervix is 
an open one. It is to be borne in mind that the results of treatment 
by radium used with the technic of the present day are not yet avail- 
able, but that it is generally believed that they will be better than the 
figures here presented. In more advanced cases the “cures” either by 
radiation or hysterectomy were very few. The duration of life in the 
unsuccessful early cases is somewhat greater after radium than with 
operation, while the formation of rectovaginal and_ vesicovaginal 
fistule occurred with nearly equal frequency with all methods of treat- 
ment. Radium, with or without roentgen-ray or palliative operation, 
was the most important agency in the destruction of local disease in 

‘ases which failed to obtain a “cure.”” The value of radium as a 
palliative measure in advanced cases is beyond dispute, while in the 
treatment of recurrent cases after hysterectomy, and in cancer of the 
cervical stump radium is to be preferred to other methods. A suffi- 
ciently large dosage of radium is necessary to obtain destruction of the 
local lesion; therefore, the treatment of cancer of the cervix with inade- 
quate amounts of radium should not be encouraged. 

Endocervical Enucleator.—Knucleation of the mucous membrane 
and glands of the cervical canal, as popularized by the Sturmdorf type 
of operation, has come to be recognized as a useful procedure in many 
types of disease of the cervix, especially in the patient with chronic 
cervical leucorrhea. ScHuminK (Med. Jour. Australia, 1924, 1, 560) 
has devised an instrument which removes the core of the cervix, quickly 
and accurately, just going deep enough to include the diseased glands 
of the canal. The instrument consists of a director staff, armed at its 
tip with three small tenacula blades. To a sheath fitting over this 
staff, a circular knife, with an inch-long blade, is attached at a position 
2 inches from the concealed tenacula. The knife, by circular rotation, 
can be made to slip over the director, remaining } inch distant from 
it and completely encompassing the fully extended tenacula blades at 
the point and extending beyond them for a short distance. In practice 
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the staff with the tenacula concealed is introduced into the cervical 
canal to its full extent. The tenacula blades are then extended by a 
screw at the handle end. This maneuvre fixes the staff in the cervical 
tissue, and the circular knife can now be rotated through the cervix. 
When fully driven home it cuts out a solid 1-inch column of mucosal 
and cervical tissue to a circular depth of l inch. This ensures the whole 
of the mucosa and a thin strip of muscular tissue being removed. 
Furthermore, the knife has a limited range of movement, and can do 
no injury to the bladder or vaginal mucosa; besides it penetrates the 
inner layer of the cervical musculature, where the vessels are usually 
small, and gives rise to only a slight amount of hemorrhage which is 
easily controlled by one or two hemostatic stitches. In addition to 
performing this operation from below, it can just as readily be per- 
formed from above, when, in the course of performing a supravaginal 
hysterectomy it is deemed advisable to remove the lining of the cervical 
canal either to remove infected tissue or prevent the later development 
of carcinoma, without the hazard of performing a panhysterectomy. 


Treatment of Ovarian Cancer by Combined Methods.— According 
to Scumitz (Wisconsin Med. Jour., 1924, 23, 125) new growths of the 
ovary are either clinically or histologically malignant. Ovarian tumors 
may not show on microscopical examination malignant cells, yet their 
clinical course may be characterized by ascites and implantation growths 
on the parietal and visceral peritoneum. The latter finally cause func- 
tional death of the peritoneum and death of the patient. The serous 
papillary cystadenomata are typical examples. About 25 per cent of 
these tumors and 2 per cent of the pseudomucinous cystadenomata 
show such a potentially malignant behavior. The discouraging part 
of these growths is the fact that recurrences after surgical removal 
amount to about 85 per cent in papillary and 65 per cent in non-papil- 
lary growths after they have shown definite cancerous structure. The 
absolute cures after panhysterectomy for ovarian malignant growths are 
few in number; the borderline cases are invariably followed by early 
recurrences, while the inoperable cases are, of course, hopeless. There- 
fore, the author has instituted in his clinic a postoperative radiation 
treatment for the three groups of cases. The panhysterectomies are 
followed by an intensive, short-wave length roentgen-ray treatment. 
The object is to apply a 130 per cent erythema skin-dose homogeneously 
through the pelvis. The incomplete operations and the inoperable 
cancers are treated with the combined method of radium and the 
short-wave length roentgen-rays. Fifty milligrams of radium element 
are inserted into the uterus until 3600 to 4000 mg. element hours have 
been applied. The roentgen-rays are applied to two, three or four 
fields, depending on the size of the patient to obtain a 130 to 150 
erythema skin-dose all through the pelvis. Serous papillary and 
pseudomucinous ovarian cystadenomata causing ascites and trans- 
plantation growths in the visceral and parietal peritoneum should be 
treated the same as the cancers. 
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Attempts to Transmit Rheumatic Fever to Rabbits and Guinea-pigs. 
—Realizing that unsuccessful transmission experiments never prove 
conclusively the non-existence of a virus in the inocula employed, but 
appreciating the value of unsuccessful, as well as successful, experi- 
mental endeavors, MILLER (Jour. Exper. Med., 1924, 40, 525) reported 
attempts to transmit rheumatic fever to rabbits and guinea-pigs by 
injecting them with various materials obtained from patients suffering 
with this disease. Twenty-seven rabbits and 14 guinea-pigs received 
one of the following materials: Whole blood, serum, joint fluid, 
pleural fluid, throat washings and suspensions of tonsil tissue. Sub- 
sequent transfer inoculations from animal to animal brought the total 
number of animals employed in the experiments to 67 rabbits and 40 
guinea-pigs. One rabbit, receiving blood and suspension of heart mus- 
cle from a rabbit inoculated with whole blood from a patient with 
rheumatic fever, and | guinea-pig, injected intraperitoneally with 3 cc 
of filtered throat washings from a patient with rheumatic fever, 
developed an acute non-bacterial arthritis. No other evidence of suc- 
cessful transmission of the disease was obtained. In about one-half 
of the rabbits and two-thirds of the guinea-pigs myocardial lesions 
were encountered, which consisted of interstitial accumulations of 
lymphocytes and endothelial cells. Similar lesions were found in con- 
trol animals. This last observation furnished the text of a companion 
paper by the same author (Jour. Exper. Med., 1924, 40, 543), in which 
he reported the occurrence of myocardial lesions in 20 (60 per cent) 
of 34 apparently healthy rabbits, whose hearts were studied micro- 
scopically. The lesions consisted of lymphocytes and endothelial 
leukocytes in varying proportions, to which were sometimes added poly- 
morphonuclear eosinophiles, plasma cells and fibroblasts in small num- 
bers. The lesions occurred most frequently between the muscle fibers 
of the papillary muscles and ventricular walls, and occasionally beneath 
the endocardium and epicardium. No microérganisms or cell inclu- 
sion bodies were found in the lesions. 


Occurrence of Bacillus Botulinus in Human and Animal Excreta 
(XXI).— Easton and Meyer (Jour. Infect. Dis., 1924, 35, 207) reported 
the findings made on human and animal excreta collected in California 
during the years 1920-1922. Their results confirmed the previous con- 
clusions of these investigators (Jour. Infect. Dis., 1922, 31, 544), namely, 
that animal manure or human excreta is of little or no importance in 
the distribution of Bacillus botulinus. Eighty-eight stool specimens, 
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obtained from healthy persons from three different parts of California, 
failed to yield Bacillus botulinus, although it was known that spores 
of this anaérobe had been ingested on the raw vegetables and food 
which served as food. Three hogs and 2 cattle specimens, or 5 out 
of 50 samples of animal excreta collected in widely separated areas of 
California from hogs, cattle, horses, sheep and chickens, contained 
Bacillus botulinus, Type A. From their investigations the authors 
conclude that “ The evidence secured from an examination of 95 manure 
specimens strongly indicates that animal excreta contributes relatively 
little to the pollution of the soil with Bacillus botulinus.”’ 


Observations on the Presence of a Toxic Substance in the Blood 
and Urine of Patients with Scarlet Fever.—“ Recent studies by Dochez, 
Mair, and Dick and Dick have indicated that scarlet fever may be 
regarded as a local infection of the throat by a special type of Strep- 
tococcus hemolyticus which is capable of producing a soluble toxic 
substance. It is supposed that this toxic substance is absorbed from 
the throat and causes the general manifestations of the diseases. 
Whether this substance is a true exotoxin similar to diphtheria toxin 
has not as yet been established. It is supposed, furthermore, that 
immunity to scarlet fever, whether existing in a normal individual or 
acquired by an attack of the disease is antitoxic in nature and that the 
presence of immunity can be determined in an individual by finding 
out whether or not he reacts to an injection of the toxic substance 
found in filtrate of scarlatinal streptococcus cultures.”” In order to 
provide further evidence in support of the foregoing conception of 
scarlet fever, Trask and Buake (Jour: Exper. Med., 1924, 50, 381) 
conducted a series of experiments to determine whether a specific 
toxic substance could be demonstrated in the blood and urine of scar- 
let-fever patients during the acute stage of the disease. In order to 
accomplish this samples of venous blood were collected from patients 
acutely ill with scarlet fever, and the sterile serum was stored without 
preservative. Specimens of urine were filtered through Berkefeld fil- 
ters and stored in a similar way. ‘Tests for the presence of a toxic 
substance in the serum and urine samples were made by intracutane- 
ous injections in two groups of human volunteers. Members of the 
first group were supposedly susceptible because their serums failed to 
blanch the rash in patients with scarlet fever. Members of the second 
group were supposedly insusceptible because their serums blanched 
the rash in patients with scarlet fever. After divers ingenious experi- 
ments it was found that a toxic substance could be demonstrated in 
the serum by means of intracutaneous injections of the serum in per- 
sons who had not had scarlet fever and whose serums failed to blanch 
the rash in scarlet fever. The reaction caused by this substance con- 
sisted of a bright red local erythema, varying from 20 to 70 mm. in 
diameter, of one to four days’ duration. The severer reactions were 
moderately indurated and tender, and were followed by pigmentation 
and desquamation. Control injections in persons whose serums 
blanched the rash in scarlet fever caused no reaction. The toxic 
substance was not neutralized by mixture with a human serum which 
gave a negative blanching test, but was readily neutralized by a human 
serum which gave a positive blanching test. It was not neutralized 
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by normal horse serum, but was completely neutralized by Dochez’s 
scarlatinal antistreptococcus serum. In a limited number of observa- 
tions on the urine of patients with scarlet fever a similar toxic sub- 
stance was found in 2 out of 5 cases studied. Since the toxic substance 
described appeared to resemble the toxic substance found in the fil- 
trates of scarlatinal hemolytic streptococcus cultures by Dick and 
Dick, and since it is neutralized not only by a blanching human serum 
but also by Dochez’s scarlatinal antistreptococci horse serum, the 
authors feel that the experiments reported support the conception that 
scarlet fever is a local infection of the throat by a particular type of 
Streptococcus hemolyticus capable of producing a toxin which is 
absorbed and is the cause of the general manifestations of the disease. 


Studies on the Biology of Streptococcus: III. Agglutination and 
Absorption of Agglutinin with Streptococcus Scarlatine.— Recent 
studies of the group of hemolytic streptococci associated with scarlet 
fever indicate that the individual strains are clogely related anti- 
genically. These organisms are present in the edrly stages of the 
disease in the throats of practically all individuals suffering from scar- 
let fever. In addition, the specific streptococcus has been isolated 
from the uterine secretions in an undoubted instance of puerperal 
scarlet fever, from the wound in a case of wound scarlet and from the 
local lesion in an instance of scarlet fever due to infection of a burn, 
as well as from infected milk and from patients in a milk-borne epi- 
demic of scarlet fever. With the hope of discovering additional evi- 
dence, STEVENS and Docuez (Jour. Exper. Med., 1924, 40, 253) again 
employed the agglutination and absorption of agglutinin reactions to 
various strains of Streptococcus hemolyticus from the throats of scar- 
let-fever patients in New York, Baltimore, Chicago, Copenhagen and 
San Francisco. The cultures were obtained, usually, during the early 
days of the disease. The technic of cultivation and agglutination was 
the same as previously described by Dochez and others. The immune 
serum was prepared by inoculating rabbits intravenously first with 
heat-killed and then with living broth cultures. After extensive experi- 
mentation it wasfound that the strainsof hemolyticstreptococci from the 
various cities interagglutinated with immune sera prepared with these 
strains; that sera prepared with these strains did not agglutinate pyo- 
genic streptococci or strains isolated from cases of septic sore throat; 
that the strains obtained from the throats of patients from an epidemic 
of searlet fever and the strain from the milk responsible for this epi- 
demic fell into the scarlatinal group according to the agglutination tests, 
and that a group of hemolytic streptococci biologically distinct from 
streptococci from other sources than scarlet fever was constantly 
associated with scarlatina. In a subsequent communication, these 
authors (Jour. Exper. Med., 1924, 40, 493) reported further studies on 
the distribution of the Streptococcus scarlatine, as identified by agglu- 
tination reactions, in the throats of individuals with acute scarlet 
fever, during convalescence and in the complications of scarlet fever. 
It was learned that a group of streptococci which agglutinate with 
scarlatinal immune serum could be isolated from the throats of 65 per 
cent of cases of scarlet fever during the first week of the disease; that 
strains of hemolytic streptococci belonging to this group could be 
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isolated from the throats of patients at the termination of quarantine 
(thirty days); that hemolytic streptococci were found most frequently 
in the throat in convalescent patients in whom the tonsillar inflamma- 
tion had not subsided entirely and that the complications occurring 
in scarlet fever could be due to the original scalatinal strain or could 
result from a secondary infection with pyogenic strains of streptococci. 
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The Mental and Nervous Side of Addiction to Narcotic Drugs.— 
Woo ey (Jour. Am. Med. Assn., 1924, 83, 321) states that habit-forming 
drugs produce different and more complicated pathological changes than 
those produced by other toxins and infectious agents. Morphin pro- 
duces its most serious effects through its action on the vegetative nervous 
system. Habit-forming drugs induce a distortion of normal reflex 
activities in both sensory and psychic spheres. The substitution of a 
psychopathic status is maintained by increasing the obtunding drug to 
offset the ever decreasing compensatory efforts of the organism. Because 
of the overwhelming dependence of instinctive and emotional life on 
visceral and endocrine functioning, instinctive and character deviations 
follow prolonged disturbance of their activities with more or less per- 
manent changes resulting in the entire personality. This mechanism 
is the essential lesion in narcotic addictions. The theory suggested 
supplies a basis for the understanding of narcotism on which the entire 
symptomatology can be adequately explained. 


Production of Immunity by Inhalation.—Sri_tuMAn (Jour. Exp. Med. 
1923, 38, 117) ‘n a paper which appeared a year ago showed that follow- 
ing inhalation of virulent pneumococci they generally disappear from 
the lungs of normal mice within a few hours, that infection rarely occurs, 
and that in only a few instances does death result from a septicemia. 
The regularity with which pneumococci may be recovered from small! 
pieces of lung is evidence that the organisms enter the lower respirator) 
tract. Despite the presence of virulent organisms deep in the respira- 
tory tract the animals are only infrequently infected, as evidenced by 
the large number of survivals. Furthermore, since the organisms are 
only found in the lungs for a few hours after inhalation there must be 
an efficient method for their disposal. If mice are first intoxicated 
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with alcohol and then sprayed with pneumococci by the same technic, 
the pneumococci persist in the lungs for much longer periods and fatal 
septicemia occurs in as many as 40 per cent of the mice. Evidently 
alcohol interferes in some way with the mechanism concerned with the 
disposal of inspired bacteria. No evidence was obtained, however, 
as to the exact method of this disposal. If the removal of the bacteria 
is accomplished solely by the action of the ciliary currents, that is, 
mechanically, one would suspect that no immunity would be acquired, as 
the respiratory tract is really “ outside the body.”’ If on the other hand, 
the inspired bacteria penetrate the surface epithelium and actually 
gain access to the lung tissue proper, some degree of immunity might 
reasonably be expected to develop. The results obtained by WeBsTER 
(Jour. Exp. Med., 1923, 37, 231) on microbic virulence and host sus- 
ceptibility in mouse typhoid infection are strikingly paralleled by the 
results obtained by StrLLMAN (Jour. Exp. Med., 1924, 40, 567). Webster 
found that if he fed 100 mice 6,000,000 typhoid bacilli by stomach tube, 
approximately 70 died with the organism in the blood and stools, and 
30 survived. In 20 of the latter typhoid bacilli were present in cultures 
from the stools only during the first few days and not in cultures from 
the blood—in which respect these animals were naturally immune— 
while in the remaining 10 animals the organisms persisted in the stool 
sometimes as long as six months and were temporarily present in the 
blood stream. Such animals recovered and developed agglutinins. 
The second group mentioned represent animals which develop an 
acquired immunity after passing through the so-called “carrier state”’ 
or condition of “latent infection.” Crcit and Sterren (Pub. Health 
Rep., 1922, 37, 2735) were able to show that intratracheal injections of 
killed cultures rendered monkeys insusceptible to later intratracheal 
injections of living pneumococci. They were unable, however, to 
produce any immunity by spraying killed cultures into the pharynx. 
Although Jones (Jour. Exp. Med., 1924, 39, 725) could immunize 
rabbits against B. arisepticus by the intratracheal injection of killed 
cultures, he was unable by means of sprays of heat-killed organisms to 
increase the resistance appreciable. He concluded that in the latter 
instance insufficient antigen was absorbed to afford measurable protec- 
tion against subsequent intratracheal infection. From the foregoing 
experiments it appears that a high degree of active immunity is produced 
in mice following repeated inhalations of living pneumococci, and that a 
less marked increase in resistance is afforded animals exposed to a spray 
of dead organisms. To explain this acquired protection, one is forced to 
assume that the inhaled bacteria or bacterial cells actually gain access 
to the body tissue, that is, they are not only implanted on the mucosa 
of the lower respiratory tract, but actually penetrate the respiratory 
epithelium. Very few living organisms probably gain entrance at any 
onetime. In fact, Stillman has never observed pneumococci in histolog- 
ical sections from the animals, while even culturally it is not sufficient 
merely to inoculate a blood agar plate with the cut surface of the lung 
tissue, for so few are the organisms present that sections of the tissue 
itself must be cultured in broth. Even under these optimum conditions 
growth is not infrequently delayed until after twenty-four hours. One 
may suppose the high degree of active immunity which results from the 
inhalation of live organisms to be due to the limited multiplication of 
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the organisms within the tissue. The possibility exists, however, that 


actual multiplication of the pneumococci does not occur but that mice 


may be immunized to a fairly high degree by the repeated penetration 
of a very few virulent organisms which are quickly destroyed. Stillman 
concludes that a definite degree of active immunity can be induced in 
mice through the repeated inhalation of live pneumococci. Only slight 
immunity is induced in mice by the repeated inhalation of killed 
organisms. 


Thyroid Survey of 47,493 Elementary School Children in Cincinnati. 
—OxEson (Pub. Health Rep., 1924, 39, 1777) discusses the object of a 
thyroid survey, and methods for determining the extent of thyroid 
enlargement, suggests standards for recording thyroid enlargement, and 
recognizes the following degrees of enlargement: Very slight, slight, 
moderate, marked, very marked, and adenomas. The percentage of 
enlarged glands found among 23,710 boys was 26.6 per cent; among 
23,783 girls was 39.8 per cent; and by combining the sexes the percentage 
was 33.2 percent. The percentages were a little higher for colored than 
for white children. But one definite case of exophthalmic goiter was 
found. The necessity for public health effort in the way of goiter 
prevention is stressed, the treatment of course being reserved to the 
physician. The author believes that iodin prophylaxis is often entirels 
overlooked; the administration in the form of iodized table salt is 
recommended, as the author believes this to be effective and regards the 
objections to it as not of great weight. It is suggested that a Federal 
statute should require table salt to contain a certain amount of iodine. 


Results of Toxin-Antitoxin in Suppressing a Diphtheria Epidemic. 
Lamiaw (NV. Y. State Dept. Health Quart., 1924, 1, 73) recommends 
that a toxin-antitoxin campaign be instituted upon the appearance of 
diphtheria in any community. He states that while practically no 
effect can be expected upon the case rate for two months, after that time 
sufficient results may be expected to justify the effort expended, and a 
decided effect may be produced upon the increased incidence after the 
subsiding of the outbreak. Some degree of modification of the severity 
of the disease may be expected as early as three weeks. Three doses 
of toxin-antitoxin cannot be expected to immunize every individual. 


Notice to Contributors.—<All communications intended for insertion in the 
Original Department of this JouRNAL are received only with the distinct under- 
standing that they are contributed exclusively to this JoURNAL. 

Contributions from abroad written in a foreign language, if on examinatior 
they are found desirable for this JourNaL, will be translated at its expense. 

A limited number of reprints in pamphlet form, if desired, will be furnished 
to authors, providing the request for them be written on the manuscript. 

All communications should be addressed to— 

Dr. Epwarp B. Krumpnaar, The Laboratories, Philadelphia General Hos- 
pital, Thirty-fourth Street below Pine. 
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